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PREFACE

This volume is one of a set of 18

that form a complete course

in

ALGEBRA LEVEL:ONE

The volume hasbeen structured

in a multiple choice question-answer format,

with the pagination scrambled

and

is to be used in conjunction with

a program control console

utilizing

punch card input.

It is one exhibit in the demonstration of a model

developed under the direction of

the U.S. Department of Health Education and Welfare

Project 8-0157

at the

New York Institute of Technology

Westbury, New York
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VOLUME 11

This volume covers the following material

as shown in this excerpt from the Syllabus.

SEGMENT DESCRIPTION

C

(CORE) (REMEDIAL) (ENRICHMENT) OTHER
DOLCIANI DRESSLER DODES TEXT

1 Multiplication and division 8-7 12-4 4-10, 8-6
of fractions involving 8-9
factoring

2 Combination of fractions
with equal denominators

8-8 12-5 4-11

3 Combination of fractions 8-9 12-6 4-11
with unequal denominators 8 -6, 8-9

4 Investigation of 8-10 12-7 4-6,
mixed expressions 4-12

Investigation of 8-11*
complex fractions

5 Solution of open sentences
with fraction coefficients

* Optional topic for enrichment

8-12 13-1
13-2

13-3

5-3



READING ASSIGNMENT

VOLUME 11

Before you begin to answer the questions in this STUDY GUIDE you should
read the pages indicated.

SEGMENT FROM PAGE TO PAGE

1 296

2 297 298

Modern Algebra Book I
3 299 300 Dolciani, Berman and

Freilich
4 304 Houghton Mifflin, 1965

5 306

Read EVERYTHING contained in these pages.

EXAMINE every illustrative problem

Write in your NOTEBOOK:

1) Every RULE that has been stated
2) Every DEFINITION that has been presented
3) Solve at least ONE PROBLEM of each type covered in the lesson.

If you wish additional information
for enrichment purposes consult: Algebra I

Dodes and Greitzer
Hayden Book Co., 1967

You will be given additional notes at various places in the STUDY GUIDE.
These, too, should be entered in your NOTEBOOK.
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HOMEWORK ASSIGNMENT

Volume No. 11

Book: 597 Dolciani

HOMEWORK
QUESTION NO. PAGE NO. EXAMPLE NUMBER MBO REFERENCE

1 297 3, 4 11114

2 292 5, 7 11115

3 297 11, 12, 14 11116

4 297 15, 19, 20 11116

5 299 5, 6, 8 11213

6 299 9, 15 11215

7 299 12, 13 11215

8 299 18, 19, 20 11226

9 301 3, 9, 10, 11 . 11323

.10 301 13, 14, 20 11324

11 301 22, 23 11325

12 302 25, 26, 30 11327

13 303 2, 6, 10 11415

14 305 2, 3, 6 11434

15 305 11, 12, 15 11435

16 305 17, 18 11436

17 307 2, 5,, 6 11515

18 307 15, 16, 20 11515

19 307 23, 24 11515

20 307 '25, 26 11515
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GENERAL INSTRUCTIONS

Ask your teacher for:

PUNCH CARD
PROGRAM CONTROL
ANSWER MATRIX

When you are ready at the'PROGRAM CONTROL

Insert the PUNCH CARD in the holder
Turn to the first page of the STUDY GUIDE
Read all of the instructions
Read the First Question

Copy the question
Do your work in your notebook
Do all of the computation necessary
Read all of the answer choices given

Choose the Correct answer
(remember, once you've punched the card
it can't be changed)

Punch the card with the STYLUS

Read the instruction on the PROGRAM CONTROL
(it tells you which page ta turn to)

TURN TO THAT PAGE:

If your choice is not correct you will
be given additional hints, and will be
directed to return to the question and
to choose another answer.

If your choice is correct then you will
be directed to proceed to the next ques-
tion located immediately below, on the

same page.

If you have no questions to ask your teacher now,
you can turn the page and begin. If you have
already completed a SEGMENT turn to the beginning

of the following segment;

CHECK THE PAGE NUMBER BY LOOKING AT THE TABLE OF CONTENTS
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VOLUME 11 SEGMENT 2_ BEGINS HERE:

Obtain a PUNCH CARD from your instructor. In addition

to the other identifying information that must be

furnished by you, you are asked to punch out the following:

COLUMNS 48 and 50 0 6 (Sequence Number)

54 and 56 0 4 (Type of Punch Card)

60 and 62 1 1 (Volume Number)

66 and 68 0 1 (Segment Number)

Your READING ASSIGNMENT for this SEGMENT is Page 296

in Dolciani.

In the previous volume, you learned the methods for multiplying fractions
and for dividing fractions as separate operations. In this Segment,
you will investigate the procedures for handling problems containing
both operations. This will also include the applications of the rules for
multiplying and dividing exponential forms. Actually, this Segment,
as is the case in most parts of Algebra, draws heavily on the previous
skills and rules you have learned while putting them together in one
compound problem.

You will now be asked a series of questions to draw your attention to
some more important points.

Question 1

Perform the necessary calculation to find the resultant value of

3 5 2

8 4 9

expressed as a fraction. Select the letter next to the correct choice.

(A) Li

(D) None of these.

XI



We don'. agree!

Nota that

and not

x
4

=

x
4

x

A number divided by itself is equal to

(except zero)

1

Please return to page 24 and try this question again.
2

2

2

YDU made an error in factoring. Please note that the expression

(x - 2)2

means

and that

(x 2) (x 2)

x2 4

is the difference of two squares.

Recall that
a
2

b
2

(a - b)(a + b)

Please return to page 28 and try this question again.
2

XI



We don't agree.

In dividing quantities having the same base, we subtract the exponents.

This rule does not apply to coefficients unless they are in

exponential form.

3
-7-T does not equal 1

69

The numbers should be factored:

3 1 1 1

72 3 0 24

Please return to page 26 and try question 5 again.
1

3

2

Your answer is not in lowest terms. Take another look at the choice you

made and see if you can reduce it further.

Please return to page 31 and try question 11 again.

2

XI
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1

Remember the operation of division '...nt of multiplication,

only the nurilLik ILilludiately following the division sigi. i.s replaced by its

reciprocal.

Please return to page 20 and try question 2 again.
2

4

2

You forgot the main point of this segment.

Division by

y + 2

5

is the same as multiplication by

5

y + 2

Please return to page 11 and try question 8 again.
2

XI
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1

To write the reciprocal of a monomial, we invert the entire monomial; not

just the coefficient.

The reciprocal of

Thus, we have in this problem

7x is
7x

x
3

1 21

9
y 7x xy

Please return to page 21 and try question 4 again.
2

5

2

We dpn't agree. You multiplied by the reciprocal of

a + b

a - b

Keep in mind that we change only the term immediately following the division

sign to its reciprocal.

Please return to page 22 and try question 1 again.
2

XI
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1

You made the wrong choice.

The fraction mediately following the division sign should be replaced

by its ipr:

a c a=
b ' d

Please return to page 1 and try question 1 again.
2

6

2

When we write this question as a continued product of three terms, we get

1 p
3
q
3

18p
4
q
4

18pq.
2 2

P q 3 3p
2
q
2

Continue from here and apply the rule for the quotient of powers.

Please return to page 17 and try question 7 again.
2

XI



What is the reciprocal of

6x

y

,,ceall that the reciprocal of a number is the quotient of 1 divided by

that number. For example;

the reciprocal of
5a 8b

8b
is

5a

The entire fraction is turned upside down, not just the coefficients.

Please return to page 24 an: :y this question again.
2

You did not reduce to lowest terms.

Examine the choice you made and see if you can reduce it further.

Please return to page 28 and try this question again.
2

XI



It seems that you made a careless mistake.

Don't try to do this entire problem mentally.

Write down the problem and do one step at a time

Please return to page 26 and try this question again.
1

2

We don't agree. The expression

(m n)

is not the same as 2(m n)

The expression:

means

While the expression:

means the sum of

(m n)

2(m n)

2

2

(m - n)(m n)

(m - n) and (m n)

Please return to page 31 and try this question again.
2

XI



You forgot to multiply by the reciprocal of -}

Note that

is the same as

5 35 , 5

7'45 9

5 35 9

7 45 5

Please return to page 20 and try this question again.
2

The expression

y2 4

is the difference of two squares. Recall that

- b
2

(a - b) (a + b)

Please return to page 11 and try this question again.
2

XI
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1

You made an error in using the rule for the quotient of powers. Recall that

x
a

x
a

x

.

Please return to page 21 and try this question again.
2

10

2

You made an error in factoring. Note that

and that

a
2

- b2 (a b) (a + b)

a
2

+ 2ab + b
2

is a perfect square trinomial.

Please return to page 22 and try this question again.
2



5
Only the fraction

4
should be replaced by its reciprocal.

You should not have replaced r.- by

For example:

a c = a d e

b d f b c f

rocal.

Please return to page 1 and try this question again.
2

Question 8

Apply the proper principle and perform the indicated operations:

.

y
2

- 4

2y
2

y

y 2

y + 2

5

Select the letter which labels the correct simplification.

XI

(A)
(y + 2)

lOy

2

(B) 5 (y 2)
2y (y + 2)

(C)
lOy 5

(D)

y 4 2y
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1

You made an error in applying the rule for the quotient of powers. Recall

that

xa a b
= x

xb

you realize, of course, that

x
4

x

The 4's can't be divided since one of them is an exponent.

Please return to page 24 and try question 3 again.
2

12

2

Your answer is not in lowest terms.

Examine the numerator and the denominator of the choice you made.

Each one can be factored.

Please return to page 38 and try auestion 13 again.
2

XI
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You must check this mistake.

K 1 9abc K-
abc

9

You seem to understand that division is replaced by multiplication by the

reciprocal of the divisor. But that means the reciprocal of the entire

divisor,

K 9abc = Ko
1

9abc

Please return to page 26 and try this problem again.
1

It appears that you made the mistake of considering

the same as

They are different!

n2

(m n)
2

13

2

One way of seeing this is to evaluate each expression with the same numerical

values and to compare the results. Use the values m = 5 and n = 2 in the

expressions below:

m2

5
2

25

9
n

2

4

21

9

=

9

=

9

=

71

( m 2 )

( 5 2)2

(3)
2

9

Please return to page 31 and rectify your mistake.

XI
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1

Recall that a number divided by itself is equal to 1 and not to zero.

That is:

a a
rather 797 = 1

Please return to page 20 and try this question again.
2

14

2

We don't agree! One of the letters does have the correct answer next to it.

Try factoring each expression where possible. Place similar factors one

under the other.

Please return to page 28 and try this question again.
2

XI
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1

Remember. The division sign affects only the fraction immediately followig

it.

e.g.

C e a d e

d f b c f

If bOth fractions were to be affected by the division sign, then a set of

parentheses would have to be used.

e.g.

a 11 c e = a d f)
b 4 d 6 f b c n e

Please return to page 21 and try this question again.
2

15

2

You must have made a careless error. Please go over your work; first make

sure that you have copied the question correctly on your paper.

Please return to page 25 and try this question again.
2

XI
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1

You must have made an unusual mistake.

One of the other letters does have the correct answer next to it.

Please reconsider.

Please return to page 1 and try this question again.
2

16

2

You reduced individual terms in the numerator with individual terms in the

denominator. In reducing a fraction to lowest terms, we divide both the

numerator and denominator by like factors.

Consider the following illustration:

x
2

4 1 x + 2 This combined operation can
4x x 2 8 be written as a product as

follows:

x
2

4 1 8
0

4x x 2 x + 2

We now factor the numerator
of the first fraction, and
we get:

1 1 2

1 To simplify, we divide the
2 numerator and the denominatorldx

1 1 1 by the like factors that appear
in both numerator and denominator.
Thus, we divide by,

(x ( x + 2)

The answer in simplest form is
2

. Now use this technique on the given

problem.

Please return to page 11 and try this question again.
2

XI
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1

Good. Let's review one typical procedure in problems of this type.

6x
2
y
3

6' 2 4 3z
4

9x *
_ 6x

2
y
3

1

z
4

z

3z
4

The problem is expressed
as a series of fractions
having the same letters;
these are reduced separately

Land then multiplied.

y
'z x

2

=

=

z

18 x
2

9 x
4

2 1

1 x
2.

2z
3

2
x y

9x
2
y
4

y
3

y
4

1
,

a

z
3

1

x
2

NOTE:

Now proceed to problem 7 below.

Question 7

Apply the proper principle and perform the indicated operations,

2 2 p
3
q
3

18pq 7 p q 4

Select the letter which labels the correct simplification.

(A) 6p6q
6

(B) 6pq

XI

(C) 6p
2
q
2

(D) 18p
2
q
2

17

2
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1
Sorry!

You made a wrong choice.

The expression
a + b

a - b

does not equal ( 1 ) . Why not? Suppose that we

let a = 4

and b = 1

then

a + b 5

a - b 3

That should convince you that cancelling individual terms in the numerator

with individual terms in the denominator is not permissable.

Please return to page 22 and try question 10 again.
2

18

2

Sorry! You made the wrong choice. In order to obtain the answer that

you chose, lied by the reciprocal of

gyz 9

yz

This is not the term immediately following the division sign.

Please return to page 38 and try question 13 again.
2

XI



What are the factors of

( x
2

2x 3) ?

Before going ahead, make sure that you have factored the above trinomial

correctly.

You can check your choice by multiplying the factors. See if their

product equals the trinomial.

Please return to page 25 and try this question again.
2

19

2

This question involves the factoring of six expressions.

It is easy to make a mistake in a question requiring all this work.

You must exercise great care in choosing the correct factors of each of the

trinomials. You should check these factors by multiplying them to see whether

their product equals the given trinomial.

Please return to page 40 and try this question again.
2

XI



the correct answer.

damental rule is:

a c e = a d e-- --badf b c f

d rule that applies is:

if

then

a = 2a
b pr

a

b r

ctor p is common to both the numerator and denominator, and i:. ilas the

of

2.

p
1

go on to question 2 below.

Question 2

Perform the necessary calculation to find the resultant value of

5 35 5

7 45 'I 9

when it is reduced to a simple fraction. Select the letter which labels

rh ,orrect answer.

( A ) 1

8
( B

81

( C )
25

(D ) 0



Very good!

We have

You the -.orrect

We change the

reciprocal of

is called the

x4

4

6x.

21

1

c- ration of division multiplication by multip.1 Ong by the

nhe number immediate following the division sign. This number

divisor. Thus, we ha- e

x 3xly3
%

4 Sx 24x
4

The result can be simplified further by dividing the numerator and the

denominator by

3x
4

.

?lease go on to question 4 below.

Question 4

We get
8

as the correct answer.

Apply the proper principle and perform the indicated operations,

x
3

6

y2
7x 0

2
1:

xY

Select the lette: :_ich labels t correct simplification.

3x 3x
2

(A)

3

(C

Y

(B)
3x

3

3
y

3
y

(-D) x3
147y

21
2



-y You made the correct c. ace. Ve first :1.ite the combined
of multiplication and flf'.--isfon into an oTemiation

ation on17.

zet:

(x - 2)' 1

x+2 x
2

0 (2x + 4) [ Tact=1.ng

(x 2 ) z- 2)
7.7,z 2(x + 2)

(x (x 2)(x + 2)

careful tachn. Ala is t: ollowing:

e each fa:...tor f the n=merator down ft-7-.n.

( 2) x 2)0(2). (x -)

rE..::-range the factclrs of ti-e &:z.:aominator E . that factors c the
:a.tpr are placed user li fLztors of tr-. numerator.

(x 2) x ( x:--- 2 )( (2)0- 2) ( x 2)
ra,...-zions in ice form

a
= 1a

_

2 (x - 2)
(x + 2)

2TA to question ID below.

2

Quesr_icz 10

Appl7 proper prina=le and prform the indicated operations,

a
2

r a + T
( a

2 2
+ 2ab b )

a a -

H e letter whic. labels correct answer.

a - b

a
2 (s -

a +

a 3)

C)

1
(D)

a

b
2, a + b:1)

XI



This answer is correct.

Please go on to question 6 wtic

Question 6

Apply the proper principle and pe,

6x y
2 3

2 4 37
y

z

=he indizated operations,

Select the letter which labels rect simplification.

9z
3

z
3

(A) (C)2 7

(B) 2x
2
yz

3
(D) None of these.

We don't agree.

One of the other letters identif the correct answer.

Please reconsider your choice.

Please return to page 38 and tom:_' the c=estion again.
2

XI



2L
1

This is thi _orretz ansvFer.

To accompl: the =a -2and as fac=ing of the members of -merator

and ernonit-T:tor ani-1 pla:zing them fn the position as

a

a

it is sometzis =re convenient to dvi ::,z.th the numerator
. d1..nator

by the same valL=.

For example:

aic Ilethod: -nan= :.lethod:

35 75
45 3.3$5 4E

7 S

1

7 7

9

Pleas= go on to question 3 below.

9

[Divide rit:ieza!=or and den=imator
by the :E:-C11-17 ao=72n to bolh. (5)

[ WriteWrt Ll resulz .Ls a fractiof.

24

2

Question 3

Apply the proper Tr.anciple and perfcro the z=l6f.cated c7aratf -ns,

x
4

3 - 6x

4 x3

Select the letter vzbribh labels the c=ect

(A)
8

(B)

a-
(C) By

XI



This is t:-.e ans-ar.

tat's rev.:

(m - r)
2

mn

1

+ M - n- Factor and c:nange
ImultiplicatLon by
linvertingL.

15

1

1

mn ,41.) Follow -the 17-rincip1: di.at

1 1 1

1

Land reduze 1 ke factors.

The cozrect arwe is -1-1- .

?lease go on c_estion 12 be_ou.

Question

Apply -:±a F=incipl± and perform tie indicated operatics..

2
x - 2x 3

x + 1 0. x
2

- 9

Le-...er which labels the correct answer.

2
(B) --2-

x
x

x-1)(: +3)
x(x + L)

XI

2x + 6
(D)

x(x + 3)
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1

Thi. _s -ect answri-T.

Plea E . the text question wit--.L:ch f-1.Lows.

Questaom

Apply the 7-=p-er principle and perfa=m tiTe indicated operamions,

2 _1
a b 3c

c
2

8b
3

9abc

SeL.,..2.ct the __tier whicin labels the ahrract simplification.

(A)

2 7 2 7
ac

C) a b a

69'52 24

ac C
4

(3)

24b 22.

26
7

Sorr_: on did lot make the correlL:t chc ce

Did 7ou check the factors of each of the expressions?

It is important that you I:ltiply the fa:if:_nrs of each of the trinomials,

,,s7:Pciallv, to see 1.thci trier is equal tc Lae trinomial.

That s whei yoz.l: mistake probah.....: is.

nrn to page 45 and try this question again.
2

XI



Vern ----mod- You nada the correct chcaca. We first change the operation
of division to that of =ltiplication. Thus, we have

x + 7x + 10 x
2

x 6 x
2

3x - 10
0

X
?

x:6 25 x
2

+ 5x + 6

We mow- factor each mume.,rator amd each denmmimator as follows:

x
2

+ 7x + = (x 5) (y: + 2)

x
2

5: 6 = (x 6) (x + 1)

x- + x 6 = (m + 3) (x 2)

25 = (x - 5) (x + 5)

x- 3x 10 = (x 15) (x + 2)

2
x + 5x + 6 = + 3) (h + 2)

27

1

Note ti-,at the footprint: was done Ln a separate place, making room for checking
these J'Ictor!: before li.Tfag them La t1-1 multiplication. We now have:

+ + 2) ((x + 3D (x - 5) (x + 2)

x - + 1) (x - 5) 3) (x + 3) (x + 2)

Dividing numerate= end denominator t: a. like factors,

+ , (x + 2.); , +- 3) , (x - 5)

we get:
(x 2,) (m 2) 4

1x 1)) (m 6) + I) (x 6)

Please go on to question 16 below.

21.1e: tion 16

Apply the proper pril,:iciple and perforp *_h,:: indicated operations,

z
2

4x + 4 <2 6x + 9 . x
2

- 5x
7 2

7x + 12 .1: 4 x 2x 8

Select the letter zzihich labels the cotract simplification.

(x - 2) (x - 3)
(C)

(x 6)
(A)

(x - 6) (x + 1) (x - 4)

(x 3) 4)
(3)

(x 2) (x v 6)
XT

(D) None of these.

27

2
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1

This is the correct answer.

Let's review our procedure.

y
2

4

2y
2

y

y

y + 2

5

(y + 2) (y 2) 5

2y. y (y - 2) (y + 2)

becomes

Now we can rearrange the factors by using the COMMUTATIVE property :Isf

multiplication in an effort to get expressions in the form
a

which,
a

of course, equals 1 .

(y + 2) (y - 2) y 5

(y + 2) (y - 2) y 2y

5

2y

Please go on to question 9 below.

This then becomes

28

2

Question 9

Apply the proper principle and perform the indicated operations,

(x 2)
2

. 2

x + 2
(x 4) (2x + 4)

Select the letter which labels the correct product.

(A) 2

(B)
2 (x 2)

x + 2

(C)
(x - 2)(2x + 4)

(x + 2)
2

(D) None of these
XI



Very good. You made the correct choice.

The question can be written as a product of terms, thus,

y
3

z 3yz 9

3y y
2
z
2

- 9 yz

3
Y z

b 3(yz 3)

3y (yz - 3) (yz 3) yz

[ Factor

Dividing by the equal factors: ( 3 ) , ( y
2

) , ( z ) , and ( yz 3 )

in both the numerator and denominator, we get,

y
yz + 3

Please go on to question 14 below.

Question 14

Apply the proper principle and perform the indicated operations,

a
2

+ 10a + 25 10a a + 5

a
2

+ 10a a
2

+ 15a + 50 a + 10

Choose the letter next to the correct simplification.

(A)
1

(C)
10(a + 5)

a + 1 10

10 10(a + 5)
(B) (D)

a + 10 (a + 10)(a + 10)

XI
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1

You overlooked something. The numerator of the second fraction; namely,

x
2

5xy

can be written as x(x 5y)

Check the factors of each of the expressions, especially the factors of

x
2

2xy - 8y
2

and the factors of

,
x
2

xy - 2y
2

In answering a question that involves many operations, it is extremely

Important that you arrange your work neatly and proceed carefully.

Please return to page 39 and try this question again.
2

30
2

Sorry, but you did not make the right choice.

Note that some of the expressions are written in descending order of the

variable while some are written in ascending order of the variable.

You recall that

(1 4x2) is the same as

-(4x
2

1 ) and

(2x - x2) is the same as

-( x
2

2x )

With this change, all the expressions are now in descending order of the

variable x .

Please continue from here.

Please return to page 35 and try this question again.
2

XI
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1

:Ellis zhe correct answer.

's review the procedure:

a
2

b- a + b
(a

2
+ 2ab b

2
) =

(a + b)(a - b) a + b 1

a
2

a - b a2 a b (a b)(a + h)

1 1 1
re: We iaztor and employ the

= (a--1--h-) Ca_ - (a-*-b) 1

,ciprocal simultaneously. 7
a (e -- -b) (a -± b)(a--i---b)

1 1 1

impottant: Instead of re-writingl 1

co put fractions in the form
i

2

a
t

i

a-2

we can reduce the similar factors.f
..,,

Please go on to question 11 below.

Question 11

Apply the proper principle and perform the indicated operations.

( m- n ) 2 m + n m2 - n2-
n 2

mn m - n m

Select the letter which labels the correct reduction.

( A)
m
2

inn
(C)

2m
--n-

XI

(D) Ln- 2 ( m n )
n ( m - n )
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1

This question requires the factoring of six expressions. Tabulate the

factors of each of the expressions in a separate plate on your paper.

Check each of the factors by multiplying them. See if their product equals

the polynomial that you have factored. When you have made sure that you

have factored correctly, proceed to perform the indicated operations.

Please return to page 27 and try this question again.
2

32

2

Sorry! We do not agree.

Suppose we try a similar problem together, and as you follow all the steps,

find out where you made your error.

Find the value of

[1.

4a
2
b
3

2 4 3c
4

24a b

a
2

Change multiplication and division to

c
only multiplication.

4a
2
b
3

1 3c
4

c 24a
2
b
4

a
2

12a
2
b
3
c
4

24a
4
b
4
c

c
3

2a
2
b

From left to right,

12 1

24 2

a
2

1

a
4

a

b3 1

b
4

c
4

c
3

c

Please return to page 23 and try this question again.
1

XI
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1

Your answer is not in lowest terms. The numerator of the expression

that you chose can be factored. You have made another error as well.

Copy the problem carefully and factor one expression at a time.

Please return to page 25 and try this question again.
2

33

2

We don't agree.

In changing the operation of division to that of multiplication, we multiply

by the reciprocal of the fraction immediately following the division sign.

In this question, the fraction immediately following the division sign

because of the parentheses is the product of

3c
2

3a 2b

2c - 3b

c

3c

3a 2b

by the reciprocal of this product.

and

Therefore, you should first find this
product, then multiply

Please return to page 43 and try this question again.
2

XI
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1

Note that the expression

a
2

+ 10a + 25

is a square trinomial; and is, therefore, the product of two equal

factors. Furthermore, the factors of

a
2

+ 15a + 50

are (a + 10) and (a + 5)

Factor each expression carefully. Do one step at a time.

Please return to page 29 and try this question again.
2

34

2

2The fractions 1 and are equivalent; that is, they have the same
5 10

value. But they are not "like" fractions.

For example: b
, c

and

are "like" fractions since they have the same denominator.

Please return to page 46 and reconsider the question.
2

XI
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1

Very good! You made the correct choice.

We first list each numerator and denominator in factored form. You can

understand why you had to learn how to factor before tackling this topic.

Thus,
2

4x 4x + 1 (2x 1) (2x 1)

3x
2

+ 4x 4 = (3x 2) ( x + 2)

2
4 = ( x - 2) ( x + 2)

3x
2

+ 13x 10 = (3x - 2) ( x + 5)

2x
2

- 5x + 2 = (2x 1) ( x 2)

9x
2

12x + 4 = (3x 2) (3x 2)

Changing the combined operations of multiplication and division to

multiplication only, we now have,
./ ,./ V ,../ V

(2x 1) (2x - 1) ( x 2) ( x + 2) (3x 2) (3x 2) 2x 1
(3x 2) ( x + 2) (3x 2) ( x + 5) (2x 1) ( x - 2) x + 5

V V V vi V
Some students avoid the confusion caused by crossing out the common factors by

putting a check over the pairs.

Please go on to question 19 below.

Question 19

Apply the proper principle and perform the indicated operations,

1 - 4x
2

2x x
2

0 2x
2

4x

35

1

2x
2

- 7x + 3 6x
2
+ 13x + 5 3x

2
4x - 15

Select the letter which labels the correct simplified result.

(A)
2 - x

3x + 5

(B)

(C)
1 2x
2

(D) None of these.

XI



The rule for adding fractions with like denominators is:

Add the numerators for the new numerator and maintain the same denominator.

Thus, for example,

2 + 3

7

5

7

.ease return to page 51 and try nis question again.
2

Yes, bull your answer is not in lowest terms.

.,gamine our answer to see whether it can

If P = ab
q cb

Then a

It is important that you

be further simplified.

Reduce b
1

b

Please return to page 65 and try this question again.
2

XI
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1

Yes, but your answer is not in lowest terms.

You can remove a common_monomia_ _-,,ctor from the numerator of your choice.

For example:

9x
3

323x
3

3x

r

a

a
1

Please return to page 57 and try this question again.
1

37

2

We do not agree.

This question requires the combined operation of adding and subtracting

fractions with like denominators. The rule for combining such fractions

is to add the numerators of those fractions that are connected by a plus

sign and to subtract the numerators of the fractions that follow a minus

sign. As with the operation of addition only, the same denominator is main-

tained in the answer.

Please return to page 67 and try this question again.
1

XI
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1

This isthe correct answer

First copy the problem: x J 2x

x + 1

2

2x + 6

Then factor and convert
to multiplication: x 2 (x k- 3) :: + 1)

.

x + 1 2x
2

3) . + 3

If r.-_-rossing out" is confusing, then ra-arrange Luictors of the deno

to those the numerator:

2 + 3) x 3) + 1) 1

2 (x + 3) (x - 3) 1) x

1
The 'unmatched" forms the answer, )c"

Please go on to question 13 below.

38

2

Question 13

Apply the proper principle and perform the indicated operations,

3 2 2yz 9 3yz - 9

3y d z yz

Select the letter which labels the correct answer.

(A)
y (3yz 9)

z (y z 9)

,

(B) Y
3

(yz + 3)

9

(C) yz
y
+ 3

(D) None of these.

XI



Very good. You .ave made the co:-Te,__ choice.

Let us firs: list the factors of al_ the numerators and d&nominatcrs:

We now eve:

x
2

x
2

x
2

x
2

x
2

4x + = (x - 2) (x - 2)

7x + 12 = (x 4) (x 3)

6x + 9 = (x 3) (x - 3)

4 = (x 2) (x + 2)

5x 6 = (x 6) (x + 1)

2x 8 = (x' - 4) (x + 2)

(x 2) (x 2) (x 3) (x

(x 4) (x 3) (x 2) (x

39

1

3) (x 4) (x + 2)

+ 2) (x - 6) (x + 1)

Dividing by the like factors, (x - 2) , (x 3) , (x 4) , and (x + 2):

The co_eot answer is
(x 2) (x 3)

(x 6) (x + 1)

Pleae go on to question 17 below.

Question 17

Apply the proper principle and perform the indicated operations.

x
2

- xy - 20y
2

x
2

+ 5xy x
2

- xy 2y
2

x
2

+ 2xy - 8y
2

x
2

25y
2 x + y

Select the letter which labels the correct simplification.

(A)

(x - 2y)
2

1

x

(B)

(x - 2y)
2

-
(D) x

5y

x

x
2

- 4y
2

- 2y

XI
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Very good. Yoti hay. chosen lie correct answer.

This ql.estion can be done i the following manner:

a
2

- 10a + 25 10a a + 5

a
2

+ 10a a
2

+ 15a + 50 a + 10

Change f7om (4.) to multiplication by using the reciprocal of the expres-

sion imTiediately following the division symbol, and factor all terms to

prime taztors.

(a + 5)(a + 5) 10a (a + 10)
aa + 10) (a + 5) (a + 10) (a + 5)

Divide 5oth the numerators and denominators of the expression by their com-

mon factor. The result you got was

10

(a + 10)

Now proceed to question 15 which follows below.

40

2

Question 15

Apply the proper principle and perform the indicated operations,

x
2

+ 7x + 10 x
2

+ x 6 . x
2

+ 5x + 6

x
2

5x 6 x
2

- 25 x
2

- 3x - 10

Select the latter which labels the correct simplification.

(A)
(x - 2) (x + 2) x + 2

(x + 5)(x 1)
(B)

x + 3

x
2

- 4 (x + 5) (x + 2)
(C) (D)

(x + 1)(x 6) (x + 1)(x - 6)

XI



Your answer is -partially correct. Ycu ignored another possible choice.

"Like" fractions have the same denomin..tor.

Please return to page and reconsider the question.

No, we CD not add denomimaitocs in finding the sum of two fractions with

like denominators. Rera=d the text assignment for this segment and

study the rule for adding such fractions.

Please return to page 57 and try this question again.
1

XI
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1

When adding algebraic fractions with like denominators, we do not add the

denominators. Think of it this way:

The denominator is the name of the fraction. For example:

can be thought of as

2 3

7 7

2 sevenths + 3 sevenths

You are adding quantities called "sevenths" and you get 5 "sevenths."

We add only the numerators of fractions with like denominators.

Please return to page 68 and try this question again,
1

42

2

We do not agree.

Before you make a choice, it is a good policy to examine the problem

and your work for possible errors.

Please check the sum of the numerators

( 2b + 3 ) + (5 b)

Please return to page 54 and try this question again.
2

XI
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1

Very good. You made the correct choice.

Since two of the expressions are not written in descending order of the

variable, x , we first change them so that they are in descending order.

Thus, we write,

1 - 4x
2

= - (4x
2

1) and

2x x
2

= - ( x
2

2x)

Factoring each expressions, we get,

(2x 1) (2x + 1). - x(x - 2)
(2x 1) ( x 3) (3x + 5) (2x + 1)

(3x + 5)(x 3) 1

2x(x 2) 2

It is always a good idea to check our answer. Let us, therefore, do so.

If the original expression reduces to
1

then it should be so for any

value of x except those values that make a denominator factor equal zero.

Let us try x = 1 . Replacing x by 1 in the original question we get:

1 4
. - 0

2 1 2 - 4 3 1 16
.

2 - 7 t 3 6 + 13 + 5 3 - 4 - 15 - 2 24 - 2

48 1

96 2

Please go on to question 20 below.

Question 20

Apply the proper principle and perform the indicated operations,

3c a [3c2
0
2c - 3b

3a + 2b o 3a + 2b c + b

Select the letter which labels the correct answer.

2c - 3b

c(b + c)
(A)

c(b + c)
(B)

2c 3b

(C)
c(b c

+ c

3h)
(D) None of these.

2

XI
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1

Very good. You made the correct choice.

The rule for adding fractions with like denominators is to add the

numerators and maintain the same denominator.

The proto-type for this is 1 a+ b+ c
d

2 3 5 2 + 3 + 5 10

11 + + if 11 11

Please go on to question 3 below.

44

2

question 3

Apply the proper principle and express the sum of the fractions in lowest terms.

6 1 8

5x 5x 5x

Select the letter which labels the correct statement.

(A)

(B)
15

15x
3

(C)

15

XI
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1
Very go.Dd. You made the correct choice.

Le. us first write each of the e:'.ressions in factored form. We have:

x
2

- xy 20y
2

= (x 5y) (x + 4y)

x
2

+ 2xy - 8y
2

= (x + 4y) (x - 2y)

x
2

+ 5xy = x(x + 5y)

x
2

25y
2

(x 5y) (x + 5y)

x
2

- xy - 2y
2

= (x 2y) (x + y)

The question can now be written as:

(x 5y)(x + 4y) x(x + 5y) (x + y)
(x + 4y)(x 2y) (x 5y)(x + 5y) (x - 2y)(x + y)

If the order of the denominator factor is changed, then it will be easy to see

the factors that are eliminated.

(x 5y) (x + 4y) x (x f 5y) (x + y) 1 1

(x 5y) (x + 4y) 1 (x + 5y) (x + y) (x 2y) ( x - 2y)

x

Please go on to question 18 below.

45
Question 18 2

Apply the proper principle and perform the indicated operations,

. 2
4x - 4x + 1 x

2
- 4 1 2x

2
- 5x + 2

3x2 + 4x - 4 3x
2

+ 13x - 10 J 9x2 12x + 4

Select the letter which labels the correct answer.

x + 2
(A)

3x - 2

(C)
2x - 1

x + 5

XI

(B)
3x - 2

x + 5

(D)
2x 1

3x - 2
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1

VOLUME 11 SEGMENT 2 begins here:

Obtain a PUNCH CARD from your instructor. in addition to the other
identifying information that must be furnished by you, you are asked
to punch out the following:

COLUMNS 48 and 50 0 7 (Sequence Number)

54 and 56 0 4 (Type of Punch Card)

60 and 62 1 1 (Volume Number)

66 and 68 0 2 (Segment Number)

J
Algebra is a tool-subject as it is used in all areas of science.
Frequently formulas are encountered that contain fractions. Fractions
(elements of the set of rational numbers) can be added, subtracted,
multiplied, and divided. By the CLOSURE PROPERTY fractions can be
converted into one fraction by various combinations of the four
operaticns. In this segment we will investigate the addition and
subtraction of fractions.

In this segment, you will learn how to add and subtract algebraic
fractions that have the same denominator. Many formulas in geometry
and in physics are expressed as the sum or difference of algebraic
fractions. Many problems in algebra require the addition and
subtraction of fractions for their solution. But the major reason
is to be able to simplify algebraic expressions by making several
fractions into one fraction. Fractions, as numerals, can be added,
subtracted, multiplied, or divided.

Your READING ASSIGNMENT for this SEGMENT is page 297 298 .

You will now be asked a series of questions to draw your
attention to the more important points.

46

2

Recognize the set that contains " like " fractions and select the
letter next to the correct choice.

P
2"

A. 5 ' 10 1

51 52 )

R
.5 ' 15)

(A) Only P (C) Both Q and R

(B) Only Q OD) P , Q , and R
XI
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1

Sorry, but you made an incorrect choice.

Notice that there is a plus sign between the fractions and not a multiplication

sign.

Please return to page 68 and try this que6tion again.
1

47

2

Sorry, but one of the other letters does have the correct answer next to it.

Consider a similar question:

Find the sum of the fractions,

3m 2n 6m + 5n
3m + n 3m + n

The sum of the numerators is:

9m + 3n = 3 (3m + n)

The sum of the fractions can be written as:

3(3m + n)

(3m + n)

Dividing numerator and denominator by the identical factor,

(3m + n)

we get 3 as our answer.

Please return to page 65 and try this question again
2

XI
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what is the sum of 3x and 3y ?

Remember, nlike monomials can't be added, but the binomial formed by

the Tmbination can be factored,

Please return to page 57 and try this question again.
1

48

2

Dc not be hasty in choosing an answer until you have checked whether this

answer is in lowest terms.

Note that the denominator is the difference of two squares and can be

factored as the product of two binomials.

Please return to page 54 and try this question again.
2

XI
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Congratulations!

You did a pretty difficult problem correct1,7.

Suppose we go over a method you could have used to do this question.

We first find the product of the two fractions in the parenthesis. Thus, we

have:

3c
2

2c 3b 3c
2

c - 3b)

3a + 2b c + b 2b)(c b)

This can't be reduced. Now, we take the reciprocal of this product and

multiply it by the first fraction of this question. We have,

3c

3a + 2b

(3a + 2b) (c + b) b + c
9

3c-(2c - 3b) c(2c 3b)

You have now finished this Segment. Hand in your PUNCH CARD.

You should have entered in your NOTEBOOK the followtng

definitions.

1. In questions involving the combined operation of multiplication

and division of fractions,ve replace only the fraction

immediately following the division sign by its reciprocal.

2. Fractions can be reduced only when, after factoring, the

same factor appears in the numerator and denominator;

if
ab

then IT- = since
b

= 1

You should now be able to complete the following problems

from your HOMEWORK ASSIGNMENT:

Problems 1 , 2 , 3 , and 4 .

XI



is our answer is not in lowest terms.

An answer that is not reduced to lowest terms is like a job left

unfinished.

Please finish the job.

Please return to page 60 and try this question again.
2

50

2

You made an error.

Please pay close attention to what follows, and you will avoid making

this same mistake again.

Consider a similar question: Express in lowest terms the difference,

4a 3 8a
3b 3b

The minus sign between the two fractions means that we have to subtract

the entire numerator, (3 8a) from 4a . Thus, we have:

4a - (3 - 8a)

3b [Distribution

4a -I- 8a=
3b [Combine like terms

12a 3.
3b

[Factor

3(4a 1) 3_
3b

[Reduce
3

1

b

Please return to page 79 and try this method on the question again..
1 XI
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1

You are corect. Like fractions are defined as fractions having the sang.

den_minat,I_ There is no restriction on the numerator.

Please go on to question 2 below.

Question 2

Apply the proper principle and find the sum of the fractions,

2 3 5

11 11 11

Sele,:t the letter which labels the correct statement.

(A)
10
T-3

(C)

30

(D) None of these.

XI
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1

We do not agree.

One of the letters does have the correct answer next to it.

Apply the basic rule which can be expressed as:

a

b

c a + c

Please return to page 68 and try this question again.
1

52

2

We do not agree. Instead of pointing out the error you made, we will

work out a similar problem and have you discover what you did wrong.

Express the difference of the fractions,

a
2

b
2

a - b

in lowest terms.

a - b

We subtract the numerators and keep the same enominator. Thus, we get,

a
2

- b
2

a - b

Now, we note that the numerator is the difference of two squares. Hence,

we can write the above as.:

b )( a + b )
( a - b )

Both the numerator and the denominator can be divided by the identical

factor
a - b )

The answer is, therefore,
( a + b )

Please return to page 74 and try this question again.
1

XI



53

1

ic,u made an error in trying to combine the denominators.

the rule.

Note: the denominators
are not altered.

a a + c

Return to page 44 and try this question again.

53

2
We do not agree.

Note that

is the same as

a

a -c

Thus, the subtraction of two fractions can be treated as the addition of

these tractions following the minus sign is multiplied by 1 .

. In this question,

is the same as

Please continue.

7 1 3m
5mn 5mn

7 -(1 3m)
5mn 5mn

Return to page 62 and try this question again.
2

Xi
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1

Good. Let's review the method that is generally used in problems of this

type,

-
3D 50 D 70 a- -4-

[ C and

[ Factor

lab
b

A

a

a + c
2p + q

3p- 5p

2q +

p + 7g
2p

4p 2q

2p

2(2p

t

+

q .

(2p + q)

2

Now proceed to question 7 below.

54

2

Question 7

Apply the proper principle and express the sum of the fractions in

lowest terms,

2b t 3 5 - b

b
2

- 64 b
2

64

Select the letter which labels the correct statement.

(A)
7b + 2

(C)
8

b2 64b
2

- 64

b + 8 1

b

(B) (D)

2 - 64 8

XI



Sorry, but you made an incorrect choice.

Note that the .erator

5Q...care tLinamial.

t:

e two fractions is a

Ti ,:ld try phis question again.

55
1

55
2

You did not combine the numerators correctly.

Note that

5 - a - ( a 3 ) =

5 - a a + 3 =

8 - 2a

Please continue.

Return to page 83 and try this question again.
2

XI
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Please check the addition and subtraction 31 the nunerators et the given

fractions. The result is not 36

Please return to page and Iry this question again,

56
2

The difference between the numerators of the given fractions is

2 - x ) ( 5

Note that the minus sign between fractions effects each term of the

numerator of the fraction following the minus sign.

Please return to page 81 and try this question again.
1

XI
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This is the correct answer. Please go on to question 5 which follows.

Question 5

Apply the proper principle and express the sum of the fractions in

lowest terms:

3x 3y
x + y x + y

Select the letter which labels the correct statement.

(A)
3x + 3y

(C)
3xy

x + y x + y

(B)
3x + 3y
2(x + y)

(D) 3

1

57

2

We do not agree.

If you examine the denominators of the two fractions, you will notice

that they are not alike. It is, however, possible to make them alike

by multiplying one of them by a certain number.

Can you discover that number?

Return to page 90 and try this question again.
2

XI
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1

You did not add the fractions correctly.

The rule for adding fractions with like denominators is to add the

numerators for the new numerator and write this numerator over the

same denominator.

Thus, for example,

9 7 3 9+ 7 + 3 19

5y 5y 5y 5y 5y

Return to page 44 and try this question again,
2

58

2

Yes, but your answer is not in lowest terms.

Examine the numerator of your choice and see if you can factor it.

Return to page 74 and try this question again.
1

XI
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Sc:ry, bus you did not make the correct choice.

fractions with like denominators are added, the numerators are

Jed icr a new numdrar and the denominator of the sum is the same as

the denominators of each of the fractions.

iter this is done, the resulting fraction is examined to see whether it

can be simplified. This requires factoring and dividing both numerator

and denominator by identical factors.

Please return to page 54 and try this question again.
2

59

2

Please note that when you combine all the numerators of the given

tractions, you get

3 + 1 - ( 10 - 2x) = 4 - 10 2x

= 2x 6

= 2(x 3)

Please return to page 73 and try this question again.
2
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1

Very good, You made the correct choice.

In combining fractions connected by plus and minus signs, we perform the

indicated operation to the numerators and keep the same denominator.

Thus,

17 3 9 17 + 3 9

13 * 13 13 13

11

13

Please go on to question 9 below.

60

2

Question 9

Apply the proper principle and perform the indicated operations,

10 22 4

7x + 7x 7x

Select the letter which expresses the result in lowest terms.

(A)
28

7x

(B)
36

7x

(C) zoc

(D)
4
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1

Very good, You made the correct choice.

In combining fractions connected by plus and minus signs, we perform the

indicated operation to the numerators and keep the same denominator.

Thus,

17 3 9 17 + 3 - 9

13 13 13 13

11

13

Please go on to question 9 below.

60

2

Question 9

Apply the proper principle and perform the indicated operations,

10 22 4

7x + 7x 7x

Select the letter which expresses the result in lowest terms.

(A)
28

7x (C) 4x

36
(B)

7x
(D



62

1

Very good. You made the correct choice.

It is important to note that the mir.us sign before a fraction is

equivalent to multiplying the numerator of the fraction that follows by

( -1) .

That is,

is the same as

2x 3 7x

9y 9y

2x -(3 7x)

9y 9y
[ D

2x 3 + 7x
= [

9
1/4.ombine

Y

9x 3
=

9y
[ Factor the common monomial

3(3x 1)

3 .

3x . - 1

3y

Please go on to question 12 below.

[

: Divide numerator and
denominator by 3 .

_

62

2

Question 12

Apply the proper principle and perform the indicated operations.

7 1 - 3m 2m - 6

5mn 5mn 5mn

Select the letter which expresses the result in lowest terms.

(A)
1

5n

(B)
12

5n

(C)
m + 12

5mn

(D) None of these.

XI
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1

We do not agree. It appears that you added the denominators and then

reduced the sum.

Please refer to your text and re-read the rule for adding fractions with

like denominators.

Please return to page 44 and try this question again.
2

63

2

Good, but you did not finish the job.

Your answer is not in lowest terms.

Examine the numerator of your choice and see if you can simplify the

result.

Please return to page 73 and try this question again.
2

XI
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1

The numerator of the difference of two fracti,:,as is the first numerator minus

the second. Thus, the numerator of the difference of these fractions is

2 2p

Please return to page 74 and try this question again.
1

64

2

Recall that

a
2

- 2ab + b
2

= (a b) (a b)

Please continue.

Please return to page 71 and try this question again.
2

XI
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1
Very good. You made the correct choice.

In finding the sum of

3x 3y
x + y x + y

We first note that the denominators are the same. Therefore, we can

add the numerators and write this sum over the same denominator.

Thus, we get

3x + 3y
x + y

The numerator of this fraction can be factored by removing the common

monomial factor 3 . We get

3 ( x + y )
( x + y )

Dividing by the identical factor,

we obtain 3 as our answer.

Please go on to question 6 below.

65
2

Question

Apply the proper principle and express the sum of the fractions in lowest

terms,

5q p + 7q

2p + q 2p + q

Select the letter which labels the correct statement.

XI

(A)
4p + 2q

2p + q
(C) 2

(3) 1 (D) None of these.
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1

Your answer is not in lowest terms. The numerator ( 8 - 2a ) Lan be

written as

( 2a - 8 ) = - 2 ( a 4

Also note that the denominator is the difference of two squares and

should be factored.

Please return to page 83 and try this question again.
2

66

2

No, you made an incorrect choice.

We do not multiply denominators when we add fractions.

lease re-read the text assignment for this segment and learn the rule

for combining fractions with like denominators.

Please return to page 90 and try this question again.
2



This is the correct answer.

2b + 3 5 - b a + c

b
2

- 64 b
2

+
- 64

2b + 3 + 5

b
2

- 64

b + 8

b
2

- 64

[ C"" A

[ Factor : Difference of
two squares.

b + 8 [a
(1) + 8) (t) ab

1

- 8

Please go on to the nest question.

Question 8

Apply the proper principle and perform the indicated operations,

17 3 9

13 + 13 13

Select the letter which labels the correct statement.

XI

(A)
29

(C)

11

§
11

(B) -3-- (D) None of these.
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1

This is the correct answer.

The first sum is
1 3

which becomes when it is reduced.
5x

Please go on to question 4 which follows.

Question 4

Apply the proper principle and find the sum of the fractions,

2x + 1 7x - 5

5 5

Select the letter which labels the correct statement.

(A)
9x - 4

(C)
14x

2
3x - 5

10 25

(B)
9x - 4

5
(D) None of these.

68

2

We do not agree.

The numerator of the difference of the two given fractions is:

( 2' - ( 5 - 2x ) = 2 x 5 + 2x

- 3

Keep in mind that the minus sign before a fraction means that every term

in the numerator following the minus sign is multiplied by - 1

Thus, the difference of the two fractions can be written as

2 - x 5 - 2x 2 - x - (5 2x)

x2 - 2x - 3 x2

-

2x - 3 x2 2x - 3 x2 - 2x 3

This procedure may help you to avoid making the mistake that you made,

Please return to page 81 and try this question again.
1 XI
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Sorry, but you made an incorrect choice.

Let us do a similar question together to help you discover where you made

the error. Combine the fractions,

19 11 12

6y 6y 6y

and write the answer in lowest Terms.

Since the fractions have the same denominator, we can proceed directly.

Combining the numerators, we get

19 ± 11 - 12 = 18

Thus, the numerator of our answer is 18 . The denominator remains the

same. Therofore, we have

Now,

Thus, we have

18

6y

18 = 6 x 3

6 ( 3

6y

Dividing both numerator and denominator

3

y

as our answer,

6 , we get

Please return to page 60 and try this question again.
2

When the numerators are combined, we get

1 + m ( 3m m2 +. 4 )

= 1 + m 3m + m2 - 4

m2 2m 3

Remember, a fraction cannot be reduced unless the same factor exists in

both the numerator and the denominator.

Please return to page 75 and try question 17 agair,
2

XI
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1

Yes, but you did not try to factor the denominator

6x
2

-t- 5x 14

It is possible that one of the factors of this trinomial is

(6x - 7)

Please return to page 77 and try this question again.
2

7.0c c,,,,11,0106C17,1150,C0,e..C.600020001.1CROCI
O 0,01,110 ,:"^n
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2

2If we are given any fraction, say -3- , an equivalent fraction can be

obtained by multiplying both numerator and denominator of this fraction by

the same number. Thus,

2 x 3 6

3 x 3 9

iG an equivalent fraction since we multiplied numerator and denominator

by 3 Similarly, if we divide the numerator and denominator of a

fraction by the same number, the new fraction will be equivalent tc the

original fraction,

For example

36 4

45 5

since we divide the numerator and denominator by the same number 9

Please return to page 87 and try question 1 again.
2
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1

Very good. You made the correct choice.

We have to combine the fractions,

2 1 - 3m 2m - 6

5mn 5mn 5mn

It is important co note that the minus sign between two fractions effects

each term of the numerator of the fraction following the minus sign.

Thus, combining the numerators, we have

2 ( 1 3m ) ( 2m 6 ) 7 - 1 + 3m 2m + 6

5mn 5mn

12 + m
5mn

Please go on to question 13 below.

Question 1.3

Apply the proper principle and express the difference

2 2
a + b 2ab

a - b a - b

Select the letter which labels the correct statement.

(A)
a

1

b
(C) a b

(B)
a + b

a b

XI

(D)

71
2
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True; the denominators are not alike. But, they can be made alike.

Ask yourself this question:

How are the denominators ( 3x - 2y ) and ( 2y 3x ) related?

Return to page 90 and try this question again.
2

72

2

After combining the numerators of the given fractions, we get,

ab - a + b 1

( a + 1 )
2

The question arises as to whether this answer is in simplest form. It is

not. The numerator can be factored. Recall a method called " factoring

by grouping. "

For example:

rs r + s 1

r(s 1)

(r + 1) (s - 1)

- 1)

Now see if you can write this numerator as the product of two linear

factors.

Return to page 92 and try this question again.
2

X1



This is the correct answer.

Let's review the procedure:

2 - x 5 2x 2 x - (5 - 2x)

x
2

- 2x - 3 x - 2x 3 x
3

2x - 3

2 x - 5 + 2x
2

x - 2x - 3

x 3

73

ll

C A

x
2

2x - 3 [Factor

(x 3)

(x - 3) (x + 1) [Reduce

1

Please go on to question 15 below.

Question 15

Apply the proper principle and combine the fractions,

3 1 10 2x
x- 3 3 x - 3

Select the lettLr which expresses the result in lowest terms.

(A) 2

(B) 6

2x
(C)

x

(D) -2

XI
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This is the correct answer.

Please go on to the next question.

Question 10

Apply the proper principle and express the difference in lowest terms

2 2
p q

p + q p + q

Select the letter which labels the correct statement.

(A) 0

2 2

(B) P q
p + q

(C) P
+ q

q
P

(D) p

74

2

5 0 s c I. 5

The question that you should ask yourself is: By what number must (3a)

be multipled in order to obtain (9a
2
) ?

Once you determine that number, the numerator must then be multiplied by

the same number,

Please return to page 94 and try question 2 again.
2

XI



This is the correct answer.

Follow this teL.unique:

5 a a 3 5 a (a 3) [ D-

a
2

16 a
2

16 a
2

- 16

75

1

5 a a + 3 [ C and A

a
2

16

8 2a

a
2

16

[ Factor

2(4 - a)
[ 4 a = -1(a 4)

(a + 4) (a 4)

2(- 1) (a 4)

Or

(a + 4) (a 4)

- 2

a + 4

2

a + 4

Please go ou o question 17 below.

Question 17

Apply the proper principle and combine the fractions,

1 + m
m
2

3m 4

3m - m2 + 4

(m 4) (m + 1)

Select the letter which expresses the result in lowest terms.

(A)
m 3

m 4

(C)
m + 1

m 4

XI

(B)
m + 4

m + 1

m 1

(D) m + 1

1

75
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1

We do not agree. the numerator of the ditterence of the two given

is a square trinomial. The factors of this trinomial are

(a b) and (a bi

Please reconsider your choice,

Please return to page 71 and try this question again.
2

Oart:Op:00,s004,0,0naea ...... csoae.83.9pso.aatleal$343.1,e0OlesOn0,.,,zpot,av,r
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2

The lowest common multiple of two or more numbers is the smallest number that

is exactly divisible by each of the given numbers,

For example, given the numbers 2, 3, 4, the smallest number that van be

divided by 2, 3, and 4 without a remainder is 12 , Thus, 12 is the

least common multiple of these numbers.

Please return to page 107 and try question 4 again.
2



Very good. You made the correct choice.

77

1

Upon first observation, the denominators of the two fractions are different,
and you are tempted to say that these fractions cannot be combined.
However, upon closer examination, we note that the second denominator,

(2y - 3x) equals - (3x 2y)

That is-:;=1he second denominator is equal to the first multiplied by (-1) .

The question can, therefore, be written as

13x 3y 4x + 3y

3x 2y -(3x 2y)

13x 3y -(4x + 3y)
3x 2y 3x 2y

13x 3y (4x + 3y)

3x 2y

13x 3y 4x 3y

3x 2y

D

[ C"\A

9x 6Y. [ Factor
3x 2y

3(3x 2y)

(3x 2y)

.3

Please Do on to question 19 below.

[ 3 % =
a

3

'Question 19

Apply the proper principle and combine the fractions,

2x x
2

- 2 5 x
2

4x

6x
2
+ 5x L4 6x

2
+ 5x 14

Select the letter which expresses the result in lowest terms.

6x 7
(A) (B)

6x + 5x 14 x + 2

6x 7 1
(C) (D)

3x + 6x 7

XI
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1

You must have made a careless error. Combining numerators of the

given fraction, we gr't

3 + 1 - (10 -- 2x) = 4 - 10 2x

It is always advisable to write the positive term first- Thus,

instead of writing -6 + 2x write 2x - 6

Please return to page 73 and try question 15 Lain.
2

78

You made an incorrect choice. Note that the required denominator

(x
2

Y )

is the difference of two squares and is equal to

(x y) (x y)

. Please return to page 99 and try question 3 again.
2

VT



'his :orre:t answer.

P.ease on T=3 the next question.

. Question 11

Apply the proper principle and express the difference in lowest terms

2x 3 7x

9y 9y

agile'- the letter which labels the correct statement.

-5x 3
(A)

9y

(C) x

y

(B)
5x - 3

9y

(D)
3x - 1

3y

79

1

79

The rule roc finding the .lowest common multiple of two or more expressions

Is not altered if the expressions are binomials or trinomials. Thus, the

(x + 3) is prime; that is,

The binomial

f ease continue,

x + 3 = (x + 3).1

x
2

9 = (x + 3) (x - 3)

Please return to page 98 and try question 7 again.
2

XI
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1

It is nice to see that you observed that the denominators of the i:alta3n5

are alike. Dad you factor the first denominator before de:ided

However, you did not factor the numerator correctly

Please check these factors by multiplying them_

Please return to page 75 and try this question again.
2

70,,001ca000,011clin 000 oo 000000
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2

Yes, but 54a
3
b
2

is not the lowest common multiple of 6ab and 9a
2
b -

Can you find a smaller common multiple?

Please return to page 91 and try question 5 again.
2

xi



11,1s is _he :orrect answer.

e=ase go on to the next question.

t-4;.;eston 14

Apply the proper principle and express the difference

2 x 5 2x

x2 - 2x - 3 x2 2x 3

in iZ)WES-r_ terms Select the letter which labels the correct statement.

(A)
x t 1

(B)
(x 3)(x +

3x - 3

(C)
x - 3

x2 2x - 3

3
(D)

x + 3

81

81

2

S,,-:try, but you made the wrong choice.

The least common denominator of several fractions is the lowest common

multiple of the denominators of these fractions. As before, each denominator

should be written as a product of its prime factors and the rule for finding

:11.v:: lowest common multiple should be applied.

return to page 88 and try question 8 again.
2

XI 1
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1 ad.

What are the factors of the trinomial

6x
2

+ 5x 14 ?

After you decide upon the factors, please check them by multiplication,

Their product must equal the trinomial.

Please return to page 77 and try this question again.
2

82

2

We do not agree.

Listen carefully and you will avoid making this mistake again.

We have two fractions; one has (x y) as its denominator, and one has

(x
2

- y
2

) as its denominator. Now,

x
2

- y
2

(x y) (x y)

Thus, the second denominator is (x y) times the first,

What must we, therefore, do to the first fraction to obtain an equivalent

fraction having x
2

- y
2

for a denominator?

Please return to page 99 and try question 3 again.
2



This is the correct answer.

Compare your work with this.

3

x 3

1 10 2x
3 x 3

+ 1 - (10 2x) [ D

4 10 + 2x

3

[ C

2x 6 [ Factor
3

2(x 3)

(x 3)

2

Please go on to question 16 below.

83

1

2a
[ = 2

a

Question 16

Apply the proper principle and combine the fractions,

5 - a a 3

a
2

16 a
2

16

Select the letter which expresses the result in lowest terms.

(A)
8

a
2

- 16

(C)

XI

2

a I- 4

(B)

a
2

(D)
8

2

16

2a

a
2

16

83
2
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1

Congratulations. You did a fairly difficult problem correctly.

Let's review this:

ab

( a + 1)
2

a b + 1

9
(a + 1)-

ab (a - b + 1)

(a +. 1)
2

After combining the numerators of the the two given fractior., we get:

ab a + b - 1 [ Factor "a" out of the first two terms.

(a + 1)
2

a(b 1) + (b 1) [ Factor the (b 1)

(a + 1)2

(b 1) (a + 1 [ Divide by (a + 1

+ 1)2

Thus we have: b

a + 1

You have now finished this Segment. Hand in your PUNCH CARD. You should
have entered in your NOTEBOOK the following definitions and formulas:

(1) The sum of fractions with equal denominators is a fraction whose
numerator is the sum of the numerators and whose denominator is the
denominator common to the given fractions.

(2) When two fractions are connected by a minus sign, the numerator
of the fraction following the minus sign is multiplied by ( 1 ) .

(3) After several fractions have been combined, the resulting fraction
should be reduced if possible.

You should now be rble to complete the following problems from your
HOMEWORK ASSIGNMENT:

Problems 5 , b , 7 , and 8 .

XI



the r_imerar.Lrs are combined, we get

(3m m
2

4) 1 + m - 3m + m
2

- 4

= m2 2m 3

The of this trinomial are

im 3)(m t 1)

Please conElaue,

Please return to page 75 and try question 17 again.
2

85

1

85

2

The Lowest common multiple should not be confused with the lowest common

divisor. Let :).s explain with a similar example:

the smallest number that divides into both 10 and 15 is 5 ;

this is called the lowest (or least) common divisor of 10 and 15

The multiples of 10 are: 10, 20, 30, 40, 50, 60, etc.

The multiples of 15 are: 15, 30, 45, 60, 25, 90, etc.

The common multiples of 10 and 15 are: 30, 60, etc,

The lowest common multiple of 10 and 15 is: 30

Now return CO page 107 and reconsider this problem.
2

XI
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1

Did y:u : :mbine the numerators of the given frations.:orre:r_Ly'

We have

2x

Please zontinue.

2 (5 - x
2

4x;

Please return to page 77 and try this question again.
2

-encl.* r . OO OOOOOO 0200GO41],101.
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2

We do not agree. In the first place, before combining fractions ea:h of

the fractions should be written with the same denominator. In the second

place, fractions are not combined by adding numerators and adding

denominators.

Your choice clearly shows that you have forgotten the method for adding

fractions. Review the material in your text.

Please return to page 106 and try question 9 agaia,
2

XI
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1

VOLUME 11 SEGMENT 3 begins here:

Obtain a PUNCH CARD trom your instructor.. In addition to the other
idsnr.irying information that must be furnished by you, you are asked

punch out the iollowing:

COLUMNS 48 and 50 0 8 (Sequence Nomber)

54 and 56 0 4 (Type of Punch Car

6C and 62 1 1 (Volume Number)

66 and 68 0 3 (Segment Number)

You: READING ASSIGNMENT for this SEGMENT is page 299 - 300 .

Yo,, will be asked a =et-es of questions to draw your attention
to Lhe more important points. .

INTRODUCTORY NOTE

In the prevous segmen7_, you learned how to add and subtract algebraic
having like denominators. The rule was simple: combine the

:.umsrar,.:rs ict a new numerator and piae it above the same denominator.
1\1:w, in this :oming segment, you will. be asked to combine fractions with
unlike denominators, You know that any fraction can be changed to an
equivalent ftation with a different denominator. Can you anticipate
how fraction= with unlike denominators will be combined? Proceed to
?he first question, and you will soon find out whether you anticipated

question 1

Apply the proper principle and change the fraction 5
to an equivalent

7

inaction having a denominator of 28 . Select the letter wliich labels

the correcT, answer.

26
( A) -2T

(C)

24

25

28

XL

(D)
20

23

87

2.
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1

Very good. You made the correct choice.

In finding the lowest common multiple of two or more binomial expressions,

we proceed as before.

First, we write each expression as a product of prime factors.

Thus,

x + 3 = (x t 3)

x2 - 9 = (x t 3) (x 3)

Since each of the binomials, (x + 3) and (x - 3) appear but once,

the lowest common multiple is

(x + 3)(x - 3) -= x2 9

Please proceed to question 8 below.

88

2

Question 8

Apply the proper principle and find the lowest common denominator of

the fractions 1 1

(x + 5)
2

and (x2 - 25)

Select the letter which labels the correct answer.

(A) (x + 5) (x 5)

(B) (x + 5) 2

(C) (x + 5)(x 5)
2

(D) (x + 5)
2
(x - 5)

XI



We not agro. One of the letters does have the correct answer next

2

Apply the basic tule:

a a ac
b b

= = a c =
be

P1,?ase return to page 99 and try question 3 again.
2

We dp rr)t agree: What is the least common denominator of

3x and 2x
2

It is not 3x
2

. Do you see why?

Please return co page 113 and try question 10 again.
2

X1
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1

Let's review the problem:

1 + m 3m m
2

+ 4 [ C, Arrange in descending

m
2

3m 4 (m 4)(m + 1) order

m + 1 m2 + 3m + 4 [ Factor denominator

m2 3m 4 (m - 4) (m + 1)

m + 1 (- m2 + 3m + 4) [ Since fractions are
(m - 4)(m + 1) ( m 4)(m + 1) "like", combine.

m + 1 - (- m2 + 3m + 4 [ D

(m - 4) (m + 1)

m + 1 + m2 3m 4 [ CAA

(m 4) (m + 1)

m
2

2m - 3

(m - 4) (m + 1)

[ Factor

Cm 3)(m + 1.) [ ab a=
4) (m + 1) cb

m 3

m - 4

Please go on to question 18 below.

90

1

Question 18

Apply the proper principle and combine the fractions,

13x 3y 4x + 3y

3x - 2y 2y - 3x

Select the letter which expresses the result in lowest terms.

(A)

17x

3x - 2y

(B)
(3x

(C) 3

17x
- 2y)(2y 3x)

(D) Cannot be combined because the denominators are not alike.

XI
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Very good. You made the correct choice.

In order to obtain the lowest common multiple of two or more numbers,

we express each number as a product of primes.

Thus,

8 = 2 2 2

12 = 2 2 3

Now, we take each factor the greatest number of times and find their

product. The factor 2 appears three times while the factor 3 appears

only once. Hence, the lowest common multiple is

2 2 2 o 3 = 24

Please proceed to question 5 below.

Question 5

91

Apply the proper principle and find the least common multiple of

6ab and 9a
2
b . Select the letter which labels the correct answer.

(A) 54a3b2

(B) 18a2b

(C) 15a2b

(D) 18a2b2
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2

Very good. You made the correct 'choice.

We first check to see if the fractions are "like" fractions and then

combine the numerators.

Thus, we have

2x x
2

2 - (5 x 4x) 2x - x 2 5 + x- + 4x [C'A

6x
2

+ 5x 14 6x
2

+ 5x 14

Next, we examine the denominator
to see if it can be factored.

The factors of
are:

6x 7

6x
2

+ 5x 14

.

6x
2

+ 5x - 14
(6x 7) (x + 2)

We can now write: (6x 7 )

(6x 7) (x + 2)

Dividing numerator and 1

denominator by the identical
factor, we get:

Please go on to question 20 below.

92

2

3 ('

ar--
-14 (- )

1

Question 20

Apply the proper principle and combine the fractions,

ab a b + 1

( a + 1)
2

(a + 1)
2

Select the letter which expresses the result in lowest terms.

(A)
ab - a + b 1

(B)
a (b - 1)

(a 1)2. a + 1

b 1
(C) (D) None of these.

a + 1
XI
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1

We do not agree.

it is not enough to find an expression into which each of the given terms

3a , Bab , 12a2b2

will divide exactly. We are looking for the smallest number that will do

this job. Please write each of the numbers as a product of primes and

follow the rule for finding the lowest common multiple.

Return to page 112 and try question 6 again.
2

93
2

Not bad for a first attempt. However, your answer is uot in lowest terms.

You can start by removing a common momomial factor from the numerator of

your choice and see if the same factor appears in the denominator.

If it does, then the familiar Iule

ab
= applies.

ac c

Return to page 106 and try question 9 . again.
2

XI
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1

Very good. You made the correct choice.

We have to change to an equivalent fraction with a denominator of 28 .

Now,

28 = 7 x 4

Hence, the numerator must also be multiplied by 4 . We, therefore, have

5 x 4 20

7 x 4 28

Please proceed to question 2 below.

94

2

Question 2

Apply the proper principle and change the fraction

fraction with a denominator 9a
2

;:elect the letter which labels the correct answer.

(A)
152 15a

9a
2

(C)

9a
2

(B)
8a

'9a
2

5

3a
to an equivalent

(D) None of these.

XI



Please note that
x
2

25 = ( x 5 )( x + 5 )

while
( x + 5 )

2
( x + 5 )(.x + 5 )

Your choice does not take into account the factor ( x - 5

Return to page 88 and try question 8 again.
2

95

1

95

2

We do not agree.

Please observe that there is a minus sign between the fractions.

Thus, we have

3m (m 1) ,2, 3m 2(m 1)

2(m + 3) + 3) 2(m + 3)

Please continue.

Return to page 120 and try question 12 again.
2

XI
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1

We do not agree.

Similarly,

If we divide 15 by 6 we get a remainder.

if we divide 15 by 9 we get a remainder.

Please return to page 91 and try question 5 again.

2

96

2

We do not agree.

The least common denominator of

x
2
y and xy

2

is not x
3
y
3

Note that x
2
y = x . x. y

and xy 2 = x . y . y

However, it is possible to combine fractions by using a common multiple

of the denominator that is not the least common multiple,

If this is done, then you can be sure that the fraction answer can be

reduced.

This is the case here.

Please return to page 108 and try question 11 again.

2 X1
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1

Yes, but your answer is not in lowest terms. The least common denominator

of 3x , 3 ,
and 2x is obtained by writing each of these terms as

a product of primes; thus,

3x = 3 x

3 .-. 3

7x
2

= 2 . x . x

Hence, the least common denominator is

0
2 ° 3 . x x = 6x"

Please return to page 113 and try question 10 again.
2

97

2

You did choose the correct least common denominator, but you made an

error in multiplying the two binomials. Please check the multiplication

of

x - 2 ) and 3 )

Please return to page 116 and try question 14 again.
2

XI
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1

Very good. You made the correct choice.

We write each of the given terms in prime factor form:

3a

8ab

12a2b
2

=

=

3a

2$ 2. 2= a. b

2. 2. 3QaAa,bob

=

=

=

3a

2
3
ab

223a2b2

In order to find an expression into which each of the given terms can

be divided, we merely have to multiply all three terms. However, if we

wish to find the smallest expression into which each of the terms can be

divided, we must construct an expression which is the product of each of

the different factors with their respective exponents equal to the highest

value that appears in any of the factorizations..

Now the different factors are: 2 , 3 , a, and b

The highest exponent of 2 is 3 ; the highest exponent of 3 is 1 ;

the highest exponent of a is 2 and the highest exponent of b is also 2

The product of each of these different factors with their respective

highest exponents is the required " least common multiple. " Thus, we

get

which becomes

23 - 3 a
2

b
2

24a2 b2

98
2

Question 7

Apply the proper principle and find the lowest common multiple of

( x + 3 ) and ( x2 - 9 )

Select the letter which labels the correct answer.

(A) x - 3 (C) x2 27

(13) x2 - 9 (D) x
3

27

XI



Very good. You made the correct choice.

The given fraction has a denominator of ( 3a ) .

The new fraction has a denominator of ( 9a
2

) .

( 3a )( 3a ) = 9a
2

Since the denominator is multiplied by 3a the numerator must also

be multiplied by this number in order for the fraction to remain the

same.

Now,

Thus,

5 3a 15a

3a 3a 9a
2

Please proceed to question 3 below.

Question 3

Apply the proper principle and change the fraction

8

Y

to an equivalent fraction with a denominator ( x
2

Select the letter which labels the correct answer.

XI

y2

8(x - y) 8xy(A) (C)2 2 2x - y x y

(B)
2 2

8(N + y)

x - y
(0) None of these.
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1

What is the least come of the given fractions?

The denominators are

3 , 6a , 2a

Yes, 6a is the least common denominator. Examine the first fraction

2a

3

and ask yourself the following question: By what number must 3 be

multiplied to get 6a ? The numerator 2a must then be multiplied by

this same number,

i.e.

2a ?3 (-)
6a

Return to page 106 and try question 9 again.
2

100

2

You used the correct lowest common denominator, but you made an error in

combining the numerators.

Return to page 120 and try question 12 again.
2



Did you write each of the denominators as a product .of prime factors?

You did.

Did you note that the factor 5 ) appears only once?

Please return to page 88 and try question 8 again.
2

101
2

When is the difference between two numbers equal to zero?

When two numbers are equal, their difference is zero. Examine the two

given fractions; are they identical?

No! Your choice is, therefore, incorrect.

Common sense cannot always tell us when we have the right answer, but Lt

surely can help us to know when we have the wrong answer.

Please return to page 131 and try question 15 again.
2

XI
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1

Almost right.

Did you write each of the terms as a product of its prime factors?

iat

and

6ab = 2 2 3 - a . b

9a
2
b = 3 3 a a n b

Return to page 91 and try question 5 again.
2

102
2

You overlooked something.

Notice that there is a minus sign between the two given fractions.

Do you recall that this minus sign effects each member of the numerator

of the fraction following the minus sign. In other words, the two fractions

can be written as

which equals

4 - ( 2 - x )
2- 2

x y xy

4 - 2 + x
-7- + 2
x y xy

Return to page 108 and try question 11 again.
2 XI



You haven't been paying attention.

We do not combine fractions by adding or subtracting numerators and

denominators. not? Suppose we follow vour method and add the

fraL

5 3 9

2 + 5 +

Adding numerators and denominators as you did, we get

5 + 3 + 9 17

2 + 5 + 10 17

1
But, the first fractions,

5
is 2 and is much larger than I

Please ;:e-read the text assignment,

Pleas---: return to page 113 and try question again.
2

103

103

2

You have the correc denominator, but we do not agree with your numerator.

When the fractions are changed to equivalent fractions with denominators

equal to

the nurators become

x2 4

2(x 2) , 3(x +

and -5x

Please go over your work and find the mistake you made in combining these

numerators.

Please return to page 109 and try question 16 again.
2

XI
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1

What are the factors of

You know that they are

2 2
P q

( p q )

and ( p + q )

Hence, the nume acor and denominator of the first fraction must be

multiplied by ( p q )

in order for both fractions to have identical denominators.

We, therefore, have:

P a ( P q )
p + q ( p q )

Please continue.

Pq
( p + q )( P q ) 1PP gig

Return tr.; page 110 and try question 13 again.
2

104
2

1

We do : agree.

Note thy.: of the denominators of the given fractions can be factored.

Thus,

6x + 6 = 6 ( x 1 )

2x - 2 = 2 ( x 1 )

3 3x
2

= 3 ( 1 x
2

) = -3 ( x
2

-3 ( x

The quest_ an now be re-written as follows:

6 ( 1 )

Please .JD.71'....Hue.

rc`...2 tarn

1 )

+ 1 )( x 1 )

1 4

2( x - 1) 3( x + 1")( x- 1)

122 and try question 19 again.
2

XI
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1

Sorry, but your choice is not correct.

Suppose that we do a similar problem together to help you find your error.

Combine the fractions

5x 2x -

3x + 9 x + 3

The denom!-ator of the first fraction can be written as 3( x + 3 ) .

Hence, the least common denominator is 3( x + 3 ) . Thus, we have:

5x (2x - 1) 3

3(x + 3) ( x + 3) 3
)

5x - 3 (2x - 1)

3(x + 3)

5x - 6x + 3

3(x + 3)

3 - x
3(x + 3)

NOTE: the order
of the terms 'in the
numerator is changed
to have the minus sign
between the terms.

Please return to page 120 and try question 12 again.
2

You did choose the correct denominator, but your numerator is wrong.

You, of course, realized that

x
2

- 5x + 6 = ( x 3)( x - 2 )

Hence, we must multiply the numerator and denominator of the first

fraction by

( x - 2 )

in order that both fractions should have the same denominator.

Please continue and discover your error.

Please return to page 118 and try question 17 again.
2

XI

105
2
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1

Very good. You mangy the correct choice.

We proceed as follows:

( x + 5 )
2

( x2 25 )

(

= ( x + 5 )( x 5 )

The f.i.ctor + 5 ) appears twice in the first identity, and the

factor ( x - 5 ) appears once -in the second identity. Hence, the

lowest common denominator GI the given fractions is

( x + 5 )( x + 5 )( x 5 ) = (

Please proceed to question 9 below.

106

2

Question 9

x + 5 )
2
( x 5 )

Apply the proper principle and combine the fractions,

2a 5 3

3 6a 2a

Select the letter which labels the correct answer written in lowest terms.

(A)
2a - 2

8a + 3
(C) a

2

3a

. 4a
2
- 4 2(a2

(B) (D)
2(a - 1)

as 3a

XI



Very good. You made the correct choice,

In order to change the fraction

8

x y

to a fraction with a denominator

x2
2

y

we must multiply the numerator and denominator by

Thus,
8 8 ( x + y )

x - Y ( x y )( x + y)

Please proceed to Question 4 below.

8( x + y )

2 2
- y

107

1

107

2

Question 4

Apply the proper principle and find the lowest common multiple of

8 and 12

Select the letter which labels the correct answer.

(A) 96 (C) 24

C.3) 20 (D) 2
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1

Very good. You made ci correct choice.

We have to combine the fractions,

2 x 1- -
3x 3 2x2

The lowest common denominator of these fractions is 6x2 . We now

replace each of the fractions by equivalent fractions with 6x
2

as

denominator. Thus, we have:

2 2x 1 3- - 6

3x 2x 3 2x- 2x 3

4x 2x
3

3

6x
2

6x
2

6x
2

2x
3

+ 4x 3
[ COMMUTATIVE PROPERTY

6x
2

Please proceed to question 11 below.

108
2

Question 11

Apply the proper principle and combine the fractions,

4 2 - x

2 2
x y xy

Select the letter which labels the correct answer written in lowest terms.

4xy
2

- 2x
2
y + x

3
y 4y - 2x + x

2

(A) (C)
3 3 2 2

x y x y

(B)
4y - 2x - x2

2 2
x y

(D) None of these.

XI
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1

Very good. You made the correct choice. We have to combine the fractions,

x y x + y

x + y x - y

Since the denominators of these fractions are relatively prime, the least
common denominator is their ptoduct,

(x+y) (x-y) = x
2

Y
2

To change the first fraction to an equivalent fraction with this denominator,
we multiply numerator and denominator by ( x y . To change the
second fraction to an equivalent fraction with the required denominator, we
multiply numerator and denominator by ( x + y ) . Thus, we have:

x -y.x- y x+ y x+
x+ y x- y x - y + y

( x -
2

( x + y )

2

2 2 2 2
x - y x y

x
2

- 2xy + y
2

- ( x
2

+ 2xy + y
2

)

2 2
x - y

x
2

- 2xy + y
2

- x
2

- 2xy - y
2

2 2
x - y

4xy
2 2

x - y

Please proceed to question 11 below.

109
2

Question 11

Apply the proper principle and combine the fraction,

2 3 5x

x+ 2 x- 2 x
2

4

Select the letter which labels the correct answer written in lowest terms.

(A)
5 5x
x2

(B)

XI

- 10

x
2

4

(C)

(D)

4

x
2

4

2

x
2

4



110
1

Very good. You made the correct choice.

We have to combine the fractions

3m m - 1

2m + 6 m + 3

First, we observe that

2m + 6 = 2 ( m + 3 )

Hence, the least common denominator of the given fractions is,

2 ( m + 3 )

To change the second fraction to an equivalent fraction with this

denominator, we multiply the numerator and denominator of this fraction
2by 2 which is the same as multiplying the fraction by -2. or 1 which

does not change its value.

3m 2 ( m 1 ) 3m - 2m + 2
2 ( m + 3 ) 2(m+3), 2 ( m + 3 )

m + 2

2 ( m + 3 )

It is important to note that the minus sign before the second fraction

changes the sign of each term of the numerator of the fraction that

follows to its opposite.

Please proceed to question 13 below.

110
2

Question 13

Apply the proper principle and combine the fractions,

p
pq

p + q p
2

+ q
2

Selezt the letter which labels the correct answer written in lowest terms.

2

(A) P
2

2Pg
2

(C) P
2

(1
2p q q

2
1(B) (D)

p

p q q
2 2

XI



Before deciding upon the least common denominator of these fractions, we

must first write the trinomial

in factored form. Thus,

x
2

5x + 6

x
2

- 5x + 6

(x - 3) (x 2)

The first fraction has one of these factors for its denominator.

Hence, the least common denominator is

- 2) (x 3)

Please return to page 118 and try question 17 again.
2

111
2

You expressed 9 $ as an improper fraction.

That is not what the question called for.

Please return to page 134 and try question 1 again.
2

XI



Very good. You made the correct choice.

As we did with arithmetic numbers, we write each of the terms as a product

of prime factors.

Thus, we have 6ab = 2. 3 s a -b = 2
1
= 3

1
- a

1
b
1

9a
2b

= 3-3 = 3
2

a
2-

b
1

We pick each different factor that appears and include the highest exponent

of that factor that appears.

We, therefore, have

21,, 3
2

a
2

-

1

18a
2
b

The product of these factors is the " least common multiple " of the

original terms,

Please proceed to questiou 6 below.

112
2

Question 6

Apply the proper principle and find the lowest common multiple of

3a , 8ab , and 12a
2
b

Select the letter which labels the correct answer.

(A) 24a2b2

(B) 144a4b3

(C) 36a
2
b
2

(D) 24a
3
b
3

XI



Very good. You made the correct choice.

We have to combine the fractions,

2a 5 3

3 6a 2a

We first find the least common denominator of these fractions.

We have:

So that

3 = 3

6a = 2. 3 a

2a = 2 a

(2 3 a)

is the least common denominator.

Next, each of the given fractions must be written with 6a as their

denominator.

Thus, 2a 2a 2a 4a
2

3 3 2a 6a

5 5 1 5

6a 6a 1 6a

3 3 3 9

2a 2a 3 6a

Please proceed to question 10 below.

Question 10

113
2

Apply the proper principle and combine the fractions

2
-

1

3x 3 2x2

Select the letter which labels the correct answer written in lowest terms.

(A)

(B)

XI

x
3

+ 2x
2

(C)
- 3 2x

3
+ 4x -

3x
2

6x
2

12x 2 + 6x
3

- 9x
(D)

1 + x

18x
3

3x + 3 - 2x
2



We do not agree.

Since both denominators are prime, the least common denominator is the

product of the two denominators,

(x + y)(x y) = (x
2

- y
2

)

Changing both fractions to equivalent fractions with this denominator, we

get

x - y x x+ y x+ y
x +yx- y x -yx+ y
(x - y) (x - y) (x + y) (x + y)

2 2 2 2
x y x y

Please continue.

Please return to page 131 and try question 15 again.

2

114

2

How do we express a mixed number as an improper fraction? One basic

method is to convert the whole number into a fraction having the same

denominator as the fraction part of the mixed number, and then add the

fractions.

e. g.
5 5 24 5

3 3 + -8-

29

8

This can be accomplished by a short algorithm. We multiply the denominator

of the fraction by the whole number and add the numerator. Thus, for

example,

3 + 5 29

8 8

Please return to page 129 and try question 2 again.

2

XI



Sorry, but one of the letters does have the correct answer next to it.

Please reconsider your choice.

Return to page 108 and try question 11 again.
2

Although at first glance it appears that all three denominators are

relatively prime, a closer look shows that the ( c
2

- 1 ) is the

difference of two squares. When this is factored it is noticed that

( c + 1 )( c 1 )

are in the reverse order compared to the first two denominators.

This can be adjusted by multiplying the fraction by

Thus,

c
2

c
2

- 1

c
2

1 c
2

1
1

--c2

1

Please continue.

c
2

Return to page 128 and tackle problem 18 again.
2

XI

115
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1

Very gc,

Since

the least

In order

numerator

Thus, we

-ade the correct choice.

q
2

= ( p q )( p q )

nominator is

2

first fraction to have this denominator, we must multiply

.Jminator by ( p - q )

( p q ) Pq

( p. + q ) ( p q )
p 2 q2

2
P Pq + Pq

2 2
P q

2

2 2
p _ q

Note: P D. BUTIVE
PROPERM a in the
part p

Please D question 14 below.

116
2

Question 14

Apply the proper principle and combine the fractions,

- 2 1

2x - 1 - 3 2x - 1

Select the letter which labels the correct answer written in lowest terms.

2 - 3x 3
(A) (-

3x.
_ 1) (x

+
3)

(B)
+ 1)

2x - 1

(C)
3x

2
7x + 9

(2x 1) (x - 3)

(D) None of these.

XI



Ve y good, You e :orrect choice

art by factoring aL of t,le denot rcfs. We have,

6x 6 = 6(x +

2x - 2 = 2(x 1

3 3x
2

= 3(1 x- -3(x- 1)

-3(x + 1) (x 1)

can now re-write the fractions as fol_=ws:

1 1 4

6(x + 1) 2(x - 1) 3(x + 1)(x 1)

lowest common denominator of these fractions is

6( x + 1 )( x - 1)

nging all the fractions to equivalent fractions with this denominator,
get,

1 1 1 3(x + 1) 4 2

6 + 1) 1 2(x 1) 3(x + 1) 3(x + 1) (x - 1) 2

x 1 3x 3 - 8 -2x - 12 -2(x + 6) -(x + 6)

6(x
2

1) 6(x
2
- 1) 6(x

2
- 1) 3(x

2
- 1)

This could also be written as
x - 6

3(1 - x
2

)

Thus applying the minus to the denominator and having it remove the

x
2

1 to - ( 1 - x
2

)

117
You have now finished this Segmamt. Hand in your PUNCH CARD. 2

You should have entered in your NOTEBOOK the following
definitions and formulas:

To add or subtrac ,-actions nlike denominators, we first find
Ile lowest common des.)1,- :1 , _ the fractions. Then, we write

raction as an :, -2 on with this denominator.
aal,, we apply the rule used in combiaLng fractfomls v 1-11

denominators.

=he denominator or evEry fraction sh6nld == iacaored if pcssLole.

You should- now be _u:ble to complete the follow=ng problems from
your HOMEWORK ASS=NMENT: ProblEs 9 , 10 , 11 , and 12 .

=



Very I made the correct chcic_,

The _ cc on dencmiiia-lpr of the fractions is

- 4 = _.;(x + 2)

In _age each of the fractic-p.,, 1-0 this denomiper, we mn.st

118
2

Questi

erators and denominate:- as follows:

x -
21/ +
, I

2

2) + 3(_. + 2)

x 2 - L

x
2

2

x
2

4

.,,loceed to quest--on 17 belt::.

Apply :.iLe F-;per principle and combine the fractions.

.1
x - 3 5x + 6

5x

x
2

4

Select thL-a lec-ter which la.bals the cc: r-ect answer written in izwest terms.

(A)
x
2

- bp
(B)

+ 9 1

+ 6 x

(C) (D)
X

1
3 x -



Please check the multiplication of the 17:_.r.

(x - y) (x

and (x + y)(x +

Please return to page 131 and try ques7LL:or. _5 again.
2

Yes, but
11

8
is not a proper fraction sir_, the numerator is larger

than the denominator.

Please return to page 134 and try question ' again.
2

XI
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1

Very good. :lade ,L.:,:rect choice.

7

The least com7..- dencmato71- of the g-C7-7-_,m is .LL:ons is x y

9

x v = x s x y and x .y. y

To change the 7.._cst fraczi,on to an ecc.ivnle- --_-action with as

denominatcr, we 11111-_-_ipl: numerator and dencmin:_cor by y . IC c Ige

second fraction co =1 equivalent fraction 7 x.

2
y
2

as a denoml-

we multiply numerator and denominator by :uis, we have

4
.

./ (2 x) x
_

2 2xy y xy x

(2 - x)

9 2
x y

2x + x
2

2 2
r.y

Note the= the minus sign before the seccmd fraction charges ac.-n term

in the m=merator to its opposite.

Please proceed to cliestion -12 below.

120
2

Question 12

Apply the proper or'.L=Iple and combine fica-:7.fons

3m
2m + 6

m
m

Select the letter w1-=---1 labels the corre= anE written in lc es-: :ems.

m 3
(A)

2(m 3)

2
(C)

2(m 3) 3

xI



Ytu took a guE

Thi choice is Tar fmcm. the corr : answer, that selecting it

incicates guess on your part.

Please work out prtblem and nc_ go on the assumption that

the simplest answer is right answer.

Please return t:. page 116 and tr:: question 14 again.
2

This questi_om mte same az one in ;_:.dit-ion of two fractions.

We can .umi:re

-

121

17,Tow. =H-z, .1.,ast common denominator of the two fractions and add the

fiactions.

Please retutm to page 136 and try 1:aestion 3 again-
2



'.--ery good. e correct n ice.

ThL product C,Enlaminatozs of the firs a :rections is

(1

The dp-lominaupr of trae third fraction is

c
z

1 = (1 :
2

)

Hence, we ca:: wri

1 - + c c
2

1 + c 1 c 1 - c I c (1 c)(1 + c)

2 2
- c

2
c C - 2c + 2c

1 : 1 c

Please pr-L-....ed to question 19 below.

122
2

CiEtIn ic

Apply ahe p:. per princi7lie and combine the f!;:ac_j_lons,

6x +

1

2x - 2 3 3x
2

Se_ect the letter which labels the correct answ.zz written jri lowest terms.

(A)
4

3( , +

+ 4)(C)
3 (x 1)

sl,
3

-(x + 6)

3(x
2

1;

XT.



Sorry, but you made the wrong choice. Please note that

2
Y. 5x + 6 = (x - 3) (x 2)

When the twa fractions are wrttmen with this denominator, we have:

1

x 3

Please continue.

x - 1

x 2 (m 3)(x 2)

Please return pate 118 and. try question 17 again.

1

123
2

Yes, but you did not answer the question...

You expressed tne given prrld7...rt as a mixee exi.ressfon and not as a single

fraction,

the job by combining the terms of your ,Jloice.

Please return to page 132 and try question again.
2
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1

We do not agree.

One of the letters does have the correct answer next to it.

3Read the number 9 -ar to yourself.

You are saying nine and three eighths.

Now write that in numerals.

Please return to page 134 and try question 1 again.
2

124
2

A complex fraction is a fraction whose numerator or denominator (or both)

contains one or more fractions.

Please return to page 141 and try question 8 again.
1

XI



We do not agree. Let us do a similar question together.

Write as a single fraction,

We can write the above as

a

a

1

a 2a - 3 4a -Changing the first
I 2a - 3 2a 3 fraction to an equivalent

ifraction with this
Wenominator, we get

2a2 3a 4a
2a 3 2a s

La

2a 3

4a This now becomes an
2a 3 addition of fractions

problem.

125

2a
2

- 3a - 4a
2a - 3

2a
2

- 7a
2a 3

Please return to page 155 and try question 5 again.
2

125

2
You seem to be creating your own rules. We have to simplify the complex

fraction

5

9

20

3

Note that both the numerator and the denominator of this fraction are

fractions. The line separating the numerator and denominator of c fraction
20means division. Thus, we have

5
divided by --3- . This is the same as

5 20the product of -9 and the reciprocal of --3- , or

5 3

20

Please continue.

Please return to page 138 and try question 11 again.
2

XI
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1

do n:t agree.

On or the letters does have the correct answer next to 1L.

Please reconsider your choice.

Please return to page 116 and try question 14 again.
2

126

2

Before you can perform the operation of division, the expressi,ns in the

parentheses should be written as a single fraction. Thus,

2
4 2 4

y

2, (y 1)

1 (y I)

2y - 2 + 4

y 1

2y + 2

y 1

2(y + 1)

y 1

1

4

y 1

[ Factor

Do the same to the expression in the second pair of parentheses, and then

perform the operation of division of two fractions.

Please return to page 147 and try question 7 again.
2

XI
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1

Very gl,J.L. YoL made the correct choice.

The sL.-.1
6

ot x and -; can be written as

x

1
The least common denominator

x
I (L.C.D) is x.

x2 6
+ Tc

x
2

+ 6

x

Please proceed to question 4 which follows.

127

2

QusLion 4

Apply Lila proper principle and express the fraction

3x
2

5x 2

x

as a mixed expression. Select the letter which labels the correct answer.

(A) 3x 5 +
2

x

3x
2

- 5x 2
(B) +

x

2
(C) 3x.,.

5x +

(D) (3x 2

XI

x

x 1

x
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1.

Very good. You made the correct choice.
We have to combine the fractions

1

x 3 x
2

- 5x + 6

The denominator of the second fraction is a trinomial, and the first job is

to see whether it can be factored. Now, x
2

5x + 6 = (x 3) (x - 2) .

Hence, the least common denominator of the given fractions is (x - 3) (x 2).

We write:

1 2 1

3 2 (x 3)(x 2)

Combining the fractions, we get:

x - 2 - 1

(x 3) (x 2)

(x 3)

(x 3) (x 2)

1

x - 2

It is always a good idea to check the answer. Let us do so by letting x = 4 .

Substituting this value of x in the given fractions, we get

1 1 1 1 1

(4) 3 (16) - (20) + 6 1 2 2

Substituting x = 4 in our answer, we get

1 1

4 2 2

Please proceed to question 18 below.

128
2

Question 18

Apply the proper principle and combine the fractions,

2c c
2

1 + c 1
2

Select the letter which labels the correct result.

(A) (B)
3c 2c

2
+ 3c

1 c
2

c
2

1

(C)
3c - 4c

2

(D)
c2 + 3c

1 c
2

1

1

XI



Yes, your choice is correct.

3The mixed number 9
3

is read 9 and -8- .

The word and means plus. Hence, the correct answer is

9 +
3
8-

Please proceed to question 2 below.

Question 2

Recognize and express the mixed number 7
8

as an improper fraction.

Select the letter which labels the correct answer.

(A)
80

(B)
64

(C)
81

(D)
71
-9-

XI
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1

After changing each expression in parentheses to a single fraction, you

forgot another rule.

You did not convert the division by a fraction to multiplication by its

rec.:procal.

a c

b d

a

b
x

c

Please return to page 147 and try question 7 again.

2

130
2

We do not agree.

A complicated looking fraction is not necessarily a complex fraction.

In order for a fraction to be called complex, either the numerator or the

denominator or both contains oae or more fractions. Thus, for example,

a +
1

b

c

is a complex fraction because the numerator is a mixed expression, and

contains one fraction.

Please return to page 141 and try question 8 again.

1

XI
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1

Very good You made the correct choice. The lowest common denominator of
the fcaecion is (2x 1) (x 3) .

Thus, we have:

x - 2 x - 3 (2x - 1) 1 (x - 3)
2x 1 x - 3 x 3 (2x - 1) 2x - 1 (x 3)

x
2

- 5x + 6 2x 3)
9

(2x - 1)(x 3) (2x 1)(x 3) (2x 1)(x 3)

3x
2

7x + 9

(2x .)(x 3)

When an answer to a question turns out to be a fairly complicated expression
like th above, it is only natural to suspect that we may have made an error.
How can check our result? Since we claim that

x _2 x 1 3x
2

7x + 9-
2x L x 3 2x - 1

is the same as
(2x - 1)(x 3)

the twn expressions should yield the same numerical result for a given
numerical value of x . Let us take x = 4 . Substituting 4 for x in
each of the expressions, we get

lifInce, this, answer checks.

(4) - (4)

2(4) 1 (4) 3

4

1

29

7

1

2(4)

A 1

7

Please proceed to question 15 below.

? 3(4)
2

7(4) + 9

1 [2(4) 1][(4) 3]

48 28 + 9

29

7

7 1

131
2

Question 15

Apply the proper principle and combine the fractions,

x - y x + y

x + y x y

Select the letter which labels the correct answer written in lowest terms.

(A) 0 (B) 1

(C)
4xy

(D)
2(x

2
+ y

2
)

2 2 2 2
x - y x y

XI
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1

Very Ld

You made the correct choice. We have to combine.

The least common
denominator of these
two fractions is
y 2.

We hav,

2y

Y

2y

1 2

2 2y

1 y 2 y - 2

y
2

2y 2y

y 2 2

y2 4y y(y 4)

y 2 (y - 2)

Please ed to qua-scion 6 which follows.

132

2

ApT4 ILle proper principle and find the product

1 1
(1 - -) (1 +

Select the letter which expresses this product as a single fraction.

(A) 1

2

(C) x

1

x
2

(B) x2 1

(D) -
1

x

XI



We do not agree.

2
Start by changing 2

-6

to an impra7,,,: fraction; thus,

2
2

9

9

7

9

2

a

9

133

1

This fraction is the numerator. The denominar is 3 . Thus, you have to

divide
9

by 3 . Please continu.

Please return to page 150 and try question 9 again.
2

133
2

Yes, but your answer is not in lowest terms.

Please return to page 138 and try question 11 again.
2

XI
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VOLUME 11 SEGMENT 4 BEC 3 HERE:

Obtain a PUNCH CARD from your instL_Ltor. In addition

to the ocher identifying information that must be

furnished by you, you are asked to punch out the follow

COLUMNS: 48 and 50 0 9 (Sequence Nur.ber)

54 and 56 0 4 (Type Punch Car Li.

60 and 62 1 1 (VoiLi. Number)

,66 and 68 0 4 S'sgmeac Number)

11

Your RED: ASSIGNMET7 for this segmEnt rage 304

Yo,) .7.-Lw be asks:.. 1 series :c.:= question5 ro dzaw

your atter.cion ire important points,

11:1RODUCTORY NOTE

in this segment we will learn how to simplify complex fractions. Does the

word complex mean the same as the word complicated? Not necessarily. When

something is complex, it Is composed of many parts; when something -Ls

complicated, it is difficult to'understand.. Simplifying a complex fta:tion

consists of simplifying an ordinary fraction, but repeating the process a
few times. You will actually be doing what you did befc:e, but mote often.

Do not let the word complex scare you. Proceed with this segment with

:onfidence and optimism.

134

2

Question 1

Rezognize and express the mixed number 9 $ as the sum of a natural number
and a proper fraction, Select the letter next to the correct answer.

(A)
75

(B) 9
3

8

11
(C) 8 + T.

(D) None of these.
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1

We do not agree. One of the letters does he the correct answer next to

it.

There are two pa rm.s to this problem:

(L) Cony. -,..ach expression in parenthses into a single fraction.

(2) Con- t division by a fraction to Taultiplication by the reciprocal

of L. fraction.

Please return t. page 147 and try question 7 again.

2

135
2

We do not agree.

The numerator of the given complex fraction is a mixed expression.

How can we write this expression as a single fraction?

Note that 2 +
x

is the same as
2

1

6

and the least common denominator of these fractions is x .

Please return to page 151 and try question 12 again.
2

XI
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1

Yes, you. choice is correct.

One basic_ method is to convert the wh. .e number into a fraction having

same denominator as the fractior.il pan of tie mixed number:

8 63 8+ = +

71

9

A shorter algorithm accomplishes the same result, as follos:

To express a mixed number as an improper fraction, we multiply the

denominator of the fraction by the whole number and add the

numerator. Thus,

7
8 9 ^ 7 +
9 9

= 71

9

9

Please proceed to question 3 which follows.

136
2

Question 3

Apply the proper Principle and write the mixed number

x + 6

x

as a single fraction. ,Select the letter which labels the correct answer.

x + 6
7(A)

(B)x

(C)
x
2

+ 6
(D) None of these.

XI



You forgot something. If wa write the expression

1

as a single fraction, we get

Similarly, if we combine

we get

x 1 x - 1

x x x

Now, do you see what you forgot?'

Please return to papa 132 and nry question 6 again.

2

137

1

137
2

We do not agree. The expression than you chose is called a mixed expression.

a +

is a mixed expression.

is a complex fraction.

b
a +

c

d

Please return to page 141 and try question 8 again.

1

XI
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1

Very good. You made the correct choice.

We simplify the fraction,

14

28

5

How do we express this question in words? The number 14 is divided by

28 575 . But, this is equivalent to the number 14 multiplied by
28

Hence, we have to find the product,

5 14 . 5
14°

28

5

2

Please proceed to question 11 which follows.

138

2

Question 11

Apply your knowledge and simplify the fraction,

5

9

20

Select the letter next to the correct answer.

(A)
100

27

(C)
1

12

(B)
15

180

(D)
3

4

XI
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1

A mixed expression means a number and a fraction. Thus, in arithmetic,

3 +
2

is a mixed expression. Similarly, in algebra,

a
2

b

is an example of a mixed expression.

Please return to page 127 and try question 4 again.
2

139
2

We do not agree. Try multiplying both the numerator

by x and the denominator

by x .

Please return to page 157 and try question 13 again.
2

XI
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1

Very good. You made the correct choice.

The first job is to change each mixed expression to a single fra-ti2n Thus,

2 +
4 1[ + yiy 1 t 2y

2 4

y 1

9 1

[y + 2
+

1

[ 2 y 1 4 9 1 y
1 y- 1 y- 9

y -+ 2

[y + 2 1 y+ 2

y - 2 + 41 9 [1: + y2 + 2y
y - 1 ' y + 2 i

[ 2v + 2 1 . [..y. 2 + 2y + 11
y - 1 y + 2

[2(y + 1) y + 2
y - 1 (y + 1)(y + 1

2(y + 2)

Y
2
- I

Please proceed to question 8 on page 141 .

1

Converc to like
fractions

[

(Combine

Factor and convert
[to multiplication.

(Reduce

XI



Question 8

Recognize and select the letter next to the expression which is called a

complex fraction.

(A)
x5 - 1

x - 1

1
1

(B)

(C)

x

y

y
3

- y
2
+ y + 1

(D) 1 +
abc
xy z

We do not agree. Let us do a similar question together. Simplify

2

4

1

1

p2

141

Examine the numerator and the denominator of this complex fraction. By

what number can we multiply both numerator and denominator to
2
no longer

have the quotient of two mixed expressions? The answer is 12
1

Thus,

1 1 p2
[2 --p- f 2p2 -

r14
T32
1] p2 4p

2
- 1

p(2p - 1)

(2p + 1) (2p - 1)

2p + 1

Please return to page 162 and try question 14 again.
2

XI

[ Factor

[ Reduce

2
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1

Are you still cancelling individual terms in the numerator with individual

terms in the denominator? Keep in mind: a fraction can be reduced by

dividing the numerator and denominator by identical factors and in no

other way.

Please return to page 132 and try question 6 again.
2

142
2

Let us first consider the numerator of this complex fraction. How can we

write it as a single fraction? The least common denominator of

is ab . Hence, we have

1
+

1

a

1 b
).

1

(-a-

(-17

a

a

)

a

ab
+

ab

+ a

ab

Use the same method to combine the denominator of the given complex fraction

and proceed by dividing the numerator by the denominator.

Please return to page 164 and try question 15 again.
2

XI
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1

Very good. You made the correct choice.

To simplify a complex fraction, we first change the numerator of this fraction

to a single fraction. Thus,

2 20
2

9 9

We have to find the quotient,

20

9

3

Now, dividing by 3 is the same as multiplying by
1
-3- .

Hence, we get

20 1 20

9 3 27

Please proceed to question 10 which follows.

Question 10

Apply your knowledge and write the complex fraction

14

28

5

in simplest form. Select the letter next to the correct answer.

70 5
(A)

28 (B)

(C)
14

(D) 2-

XI

143

2
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1

Your choice is incorrect.

The minus sign before a fraction changes every term in the numerator to its

opposite. Thus,

5x + 2 -5x 2

x x

The Distributive Law can apply here, too.

5x + 2 -1(5x 2)

This part of your answer does not agree with the given problem.

Please return to page 127 and try question 4 again.
2.

144

2

The quotient of two quantities is equal to 1 if, and only if, the numerator

is equal to the denominator, except if the number is zero. Since this is not

the case here, your choice is incorrect.

Please return to page and try. question 13 again.

XI



We do not agree. One way of doing this problem is to multiply the

numerator and denominator of the given fraction by 9 .

5 9

9 1

20 9

3 1

What do you get after multiplying 5
by 9

What do you get after multiplying 10
by 9

3

Please continue.

Please return to page 138 and try question 11 again.
2

145

We do not agree. Start by combining the numerator of the given

fraction as follows:

2 2 2 2

2pq
P

2pq
1 = P q +

2pq
2Pq 0 (1)

p
2 + q2 + 2pq

2pq

p
2

+ 2pq + q
2

2pq

You now multiply this last fraction by the reciprocal of

2 2p

2pq

Please continue.

Please return to page 152 and try question 17 again.
2

XI

[ COMMUTATIVE

1

145
2
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1

We do not agree. Start by combining the numerator

x
2

2
y

as a single fraction. Thus,

1

2 2
x2 x y1 =
2 2

Y y

Do the same to the denominator of the given fraction and continue.

Please return to page 154 and try question 15 again.
2

146

We do not agree. Start by combining the denominator,

into a single fraction
as follows:

Please continue.

2 +
3

4 + d

(4 + d)= 2
(4 + d)

8 2d

4 + d

11 + 2d

4 + d

3

4 + d

3

4 + d

Please return to page 156 and try question 19 again.
2

XI
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Very good. You made the correct choice. We note that the product

(1 1) (1 1)

is of the form (a - b) (a + b)

Hence, the product is equal to the square of 1 minus the square of
1

;

that is, (1 7)
X

?

x 1 x
2

1Now, 1 _ li = __.
-_,-

X
2 2 2

X x x

An alternate method is the conversion of the binomials to single fractions:

(1 - ) (1 + =
1

) (

x + 1)

x2 1

x2

Please proceed to question 7 that follows.

Question 7

Apply your knowledge and find the quotient of

r-
1

I 2+ +
y

4

11 y + 2
y

Select the letter next to the correct answer.

(A)
2(y + 2)

y2 1

(C)
(y + 1)2

2(y + 2)

XI

(B)
2(y - 1)

y + 2

(D) None of these.

147

2
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1

Yes, but your answer is not in simplest form. [rite the numerator and the

denominator as a product of primes and divide numerator and denominator by

identical factors.

Please return to page 143 and try question 10 again.
2

148
2

Start by multiplying numerator and denominator by y
2

This will eliminate denominators. Thus,

2 x2

1

1.37

2 x
2

2x
1

1

x
2 2

x2 - 2xy y

The next step is to factor this numerator and denominator.

Please return to page 160 and try question 18 again.
2

2

XI
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1

You changed the given expression into a product and incorrectly at that.

Please note that a mixed expression consists of a whole number and a

fraction.

Please return to page 127 and try question 4 again.
2

149
2

Did you check your answer?

If the given complex fraction

equals (x + 3)
2

as you claim, then we should get the same numerical

answer if we let x = 3 (for example) in the given fraction and in your

choice. We have

and

3 + 3 6
3

1 +
3

(3 + 3)
2
= 6

2
= 36

Do you see now why it is important to check your answer?

Please return to page 157 and try question 13 again.
2

XI
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Very goad. You made the correct choice. A complex fractiun is a ira:ILion

whose numerator or denominator or both contain one or more fralions.

the given expression, the numerator

contains the fraction

Hence,

is a complex fraction.

1

1

x

Please proceed to question 9 which IJilows.

150
2

Question 9

Apply your knowledge and write the complex fraction,

2
2

9

3

as a single common fraction in lowest terms. Select the letter next to the

correct answer.

20 20
(A) (B)

27 3

(D) None of these.

XI



Very good. You made the correct choice. We have to simplify the

frattion,

20

3

151

1

The line between the two fractions means division; that is, we have the

fraction
5 20

divided by the fraction . This is the same as the product,

5 3 3

Dividing numerator and denominator by 15 we get. Ey .

Please proceed rc question 1: I: follc.

Question 12

Apply your knowledge and simplify the fraction

2 +

2y

Select the letter next to the correct answer.

(A)
x + 3

(B)
xy

+ 3
xY

(C)

XI

3

2xy
(D) Y + 3

xy

151

2
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Good. which technicue did you use?

(1) 2ombine fractions separately first and then simplify.

1
,
L- b ÷ a

a b = ab
7 7

1 1 b- - a-
? ? ? ?

a- b- a b

(2) Or multiply by a2b2

1 1-1.1 a2b
2

2 1

La b...2.! 1

b + a a D

2
ab b

2
a

+ a; ab= ab
ab (b + a) (b

ab

a

Both methods are proper.

Now proceed to question 17 below.

152
2

Question 17

ab
2

+ a-b

b
2

a
2

Convert to a
multiplication
problem

[ Factor

Reduce

[ Factor

ab(b + a) [ Reduce
(b - a) (b + a)

ab
(b - a)

Apply your knowledge and simplify the fraction,

p q
2

2pq

2 2
P

2pq

Select the letter next to the correct statement.
2 2

(A) P
2

q
2

(B) 2

p

(C) P q

P q

(D)
2 2
+ qp

2(p + q)

XI



Your choice is not correct. Let us do a similar auestion together.

Simplify the complex fraction

18

12

7

Now, the value of the fraction remains unaltered if we multiply both

numerator and denominator by the same number.

If we multiply

18 7 18(7)
12 7 12
7

153

[ Factor

6 -3 6

6 2 7 6

21

2

Please return to page 143 and try qustion 10 again.
2

1

153

Equations are said to be equivalent if they have the same solution set.

To find the solution set of the equation,

3x - 5 = 7 0:+ 5

we add 5 to both
members and obtain I 3x = 12

Next, we divide both members of the equation by 3 and get

x = 4

Now, is 4 the solution set of the second given equation,

6x - 10 =17 ?

Please return to page 168 and try question 1 again.
2

XI

2
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1

Very good. You made the correct choice.

We have to simplify the comple:: fraction,

1
1

9

X

2
To do this, multiply the numerator and denominacor by x .

We choose a value that will absorb the separate denominators.

(1
1

x) x2

(1 12)

2
x x

x
2

1

1) (x + 1)

x+ 1

Please proceed to question 15 which follows.

154

2

Question 15

Apply your knowledge and simplify the fraction,

x
2

2
1

x

Select the letter next to the correct answer.

(A) x - 1

(C)
x + y

(B)
1

1

(D) Y
x - y

XI
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1

very good. You made the correct choice.

mixed expression consists of a number plus a fraction. For an algebraic

expression to be called mixed, part of it is a fraction and part is not

fractional. The given expression,

3x
2

5x +
x

9 3x
2

5x +
2

= (3x 5) +
3-

x

Please proceed to question 5 which follows.

Question 5

Apply the proper principle and write the expression

y
2y

y 2

155
7

as a single fraction. Select the letter which labels the correct answer.

2

(A)
Y y- 2

2

(B) Y 4Y
y 2

(C) y(y + 2)

(D) None of these.

XI
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1

Very good, You made the correct choice.

This question can be done in more than one way. Let us work out two

different ways. We can multiply the numerator and denominator of this

fraction by y
2

to eliminate denominators.

Thus,

2 x

2
Y

1

2 1-x 2 2x
y +

y y

2
x2

x
2

2xy + y
2

(x y) (x + y)

(x y) (x y)

Dividing the numerator and denominator by (x - y), we obtain'

x + y
x - y

Another way to do this question is to note that the numerator and denominator
of the given complex fraction can be factored as follows:

1) (?! + 1) + 1

- 1) (1 1) 1
y y y

Multiplying numerator and denominator of the last quotient by y , we get

x + y
y

Please proceed to question 19 which follows.

156
2

Question 19

Relate to the proper principle and find the value of d in the equation below.

1 11

25
2 + 3

4 + d

Select the letter next to the correct answer.

(A) d = 5 (B) d

(C) d = (D) d

11

5

7

11

XI



Very good. You made the correct choice.

There are two good ways of simplifying a complex fraction.

1st Method: Multiply the numerator
and denominator by the least common
denominator of all the fract
Thus, the least common denoml. or of

2 + 6

1

is (x) multiplying the numerator
and denominator by x ,.we get

x12 +6
2x + 6

2(x + 3)
2xy

157

1

2nd Methoa: Express the
fraction as the numerator divided
by the denominator using the
sign.

Please proceed to question 13 which follows.

2 +
6x 2x + 6

x
2y 2y

2(x + 3) .

2y
x

2(x + 3) 1

x 2y

2(x + 3)
2xy

Question 13

Apply your knowledge and simplify the fraction,

Select the letter next to the correct answer.

XI

(B) x

(D) ( x + 3)
2

157
2
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1

We do not agree.

In words, the question states that 14 is -ifvided by
28

.

5

This is equivalent to saying that 14 is multiplied by the reciprocal of .

28

5.

Please continue.

Please return to page 143 and try question 10 again.

2

158
2

We do not agree.

The solution set of the equation

7y - 3 = 4

is (1)

while the solution set of 2y =

is
12

Since the two equations have different solution sets, they are not equivalent.

Please return to page 168 and try question 1 again.

2

XI
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1

Ask yourself the following question:

By what number should I multiply the numerator and denouinator of the complex

fraction so that denominators are cleared?

Yes, y
2

is that number.

Please return to page 154 and try question 15 again.
2

159
2

We do not agree.

The least common denominator is the lowest common multiple (L C M) of the

denominators and is divisible by each of the denominators evenly.

15 15Note that is not an integer and
-6'

is not an integer, yet
2

denominators should divide into the(L C M) evenly; that is, with no

remainder.

Please return to page 184 and try question 3 again.
2

XI
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1

Very good. You made the correct choice.
We have to simplify the fraction,

2 2
P q

2pq
2 2

P

+ 1

2pq

One method is to handle the numerator and denominator separately. Combining
the numerator of this fraction, we get

P2 + q
2

+ 1 = p
2

+ q
2

+ 2pq [ C and factor
2pq

2pq

= (p + 1)(p + q)

2pq

The denominator of the given fraction can be written as

2 2
p - q (p q`) (p + q)

2pq 2pq

Multiplying the numerator by the reciprocal of the denominator, we obtain

(p + q) (p + q) 2pq
2pq (p - q)(p + q)

We now divide numerator and denominator by the identical factors 2pq and
(p q). We get

P
q

Please proceed to question 18 which follows.

160
2

Question 18

Apply your knowledge and simplify the fraction,

x
2

2
y

1

x
2

2x
- + 1

2
y y.

Select the letter next to the correct answer.

2 2

(A) x Y 2 (B)
x - y

(x y) x + y

x + y
(C) 2x

4
(D)

x y

XI
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1

How can we discover whether two equations are equivalent without actually

finding the solution set of each equation?

One way is to observe that if each term of an equation is multiplied by the

same number, an equivalent equation is obtained.

Thus, for example, the equation,

3
5

is equivalent to
the equation, 3x + 2x = 30

since the second equation was obtained from the first by multiplying each

term by 6 .

Do you now see why your choice is incozrect?

Please return to page 173 and try question 2 again.
2

161
We do not agree. 2

Let us do a similar question together. Solve the open sentence,

2 1 11
z z -

The lowest common denominator of the fractional coefficients

2 1 11
751 is 15

We, therefore, multiply each term of the open sentence by

11
15 (

2
z

1
-f--5z ) = 15 ( )

15 . We have,

Using the distributive property, we get

2 1 11
15 ( -5-- z 15 ( z) = 15 (

6z 5z = 11

z = 11

You should now check this answer by substituting 11 in place of z in
the given equation.

Please return to page 180 and try question 5 again.
2

XI
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1

Very good. You made the correct choice.

We have to simplify the complex fraction,

The denominator of this fraction is more complicated than the numerator.

We can simplify this denominator by multiplying it by x Thus,

x(1 + ) = x + 3

In order not to change the value of the given fraction, we must also multiply

the numerator by x . We get,

x(x + 3) x(x + 3)

x(1 + (x + 3)

The final result was obtained by dividing numerator and denominator by the

identical factor (x + 3).

x

Please proceed to question 14 which follows.

162
2

t

Question 14

Apply your knowledge and simplify the fraction,

1
1

x2

Select the letter next to the correct answer.

(A)
x

x + 1

x - 1
(C)

x + 1

(B)
1

(D) None of these.

XI
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1

What is the solution set of the first equation,

4r + 8 =

What is the solution set of the second equation,

3r = 8

The above equations have different solution sets and are, therefore, not

equivalent.

Please return to page 168 and try question 1 again.
2

163
2

Examine the denominators of each of the terms in the open sentence. Ask

yourself this question:

By what number must I multiply each of the terms in order to obtain an

equivalent equation with integral coefficients?

That is another way of asking,.

"what is the L C M of 5, 10, and 3 ?"

Please return to page 175 and try question 4 again.
2

XI
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1

Very good. You made the correct choice.

We have to simplify the fraction,

x
2

1

2
y

- 1
y

Here is a different technique that can be used in this special case.
Note that the numerator of this fraction is the differs . e of two squares,

1)( + 1) Dividing numerator and
denominator by the identical
factor, we obtain:

(?1 1)

x
+ 1

y
Combining this expression, we get:

x + y

y
The usual method will produce the same answer. Multiply numerator and

denominator by y
2

( the L C M of the denominators).

2
x
2 11, y

Y
2 J 1 x

2
- y

2
[ Factor

-
I x

2
xy - y2

LY 1

(x + y)(x y) [ Reduce
y(x y)

x + y

Please proceed to question 16 which follows.

164

2

Question 16

Apply your knowledge and simplify the fraction,

1
+

1

a
1 1

a
2

b
2

Select the letter next to the correct answer.

+
(A)

b
(B)

b1

a b

a

a

(C) ab (b + a) (D)
ab
- a XI
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1

Your choice is incorrect.

The Least Common Denominator is the Lowest Common Multiple, ( L C M ), of

the denominators and is divisible by each of the denominators. Note that

12
i

5
is not an integer. Recall that the least common denominator is the

smallest number that is divisible by each denominator in the set of

denominators. That means that the denominator should divide into the

L C M evenly; that is, with no remainder.

Please return to page 184 and try question 3 again.
2

Did you check your answer? You forgot. Let us do so now.

We are giveA the open sentnece,

3p - 5

2

Replacing p by your choice 3 we get,

Simplifying, we obtain,

2
3 (

3
5

P , e
3

3

2 3

2 - 5

8

2
8

2 9

3

2

2 ?

9-
8

165
2

We need go no further. A negative quantity cannot equal 8 . Your choice

is not correct.

Please return to page 171 and try question 6 again.
2

XI
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1

Very good. You made the correct choice,

We start by combining the expression,

2 + 3

4 +

into a single fraction.

d

2(4
Now, 2

+ d)
=

(4 + d)

2(4 + d)have
3

and we
(4 + d) 4 + d

The reciprocal of the fraction is

4 + d

11 + 2d

We, therefore, have to solve the equation,

4 + d 11

11 + 2d

for the letter d

25

Multiplying both members of the equation by 25(11 + 2d)

25(6 + d) = 11(11 + 2d)

100 + 25d = 121 + 22d

100 + 3d = 121

3d = 21

d = 7

You have now finished this Segment. Hand in

your PUNCH CARD.

You should be able to complete the following

problems from your HOMEWORK ASSIGNMENT:

Problems 13, 14, 15, and 16

11 + 2d

4 + d

we get

[D

'( 22d

c.-- 100

3

XI
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1

You have forgotten how to add fractions.

The sum of

5r
is not

6r

2
+ -§--

To refresh your memory: when we add fractions with unlike denominators,

we must first find the lowest common denominator of the fractions. Since

2 and 7 are relatively prime numbers, the lowest common denominator is

2 x 7 = 14

Now, each fraction is written as an equivalent fraction with 14 as a

denominator.

Thus,

Hence,

7r 5r lOr
14

and
7 14

5r 7r lOr

7 14 14

17r

14

Please return to page 173 and try question 2 again.
2

167
2

You multiplied the left member of the equation by 15 , but you did not

multiply the right member by this number.

Please keep in mind that both members must be multiplied by the same

number in order to obtain an equivalent equation, and maintain the

equality of both members of the equation.

Please return to page 180 and try question 5 again.

XI
2

C'27.
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Volume 11 Segment 5 begins ter:

Obtain a PUNCH CARD from your inscru:-or. In

addition to the other identifying inio:mation -.hat
must be furnished by you, you are asked to pun:h
the following:

COLUMNS 48 and 50 1 0 (Sequence N...-..mberl

54 and 56 0 4 (rype of Punch Card
60 and 62 1 1 .\1.:)1.ime Number)

66 and 68 0 5 (Segment Numberi

Your READING ASiGNMENT for this St=gment is page :306
You will now be asked a serlas of questions us draw
yo,Jr attention to the more importan(

introductory Noce

In previous segments we concentrated on the solution or equations in which
the coefficients of the variables were integers. We will now ptooeedand
consider methods of solving equations in which one or more of the terms
includes a fraction. Why is it important for as to 1.2arn how to solve
equations with fractional coefficients: the answer is simple: many

problems which we will study lead to such equations. For example: Hcw

old is Mr. Jones if

.

; of his age 6 years ago is equal to

of his age 10 years hence.

If we let x = Mr. Jones' present age the equation that
will solve this problem is,

(x 6)
1
qx + 10) iD

3

x-

2 5- -r 2

Thus, order to solve this problem it necessary to know how to solve
equations with fractional coefficients.

Please proceed to question 1 below.

168
2

Question 1

Recognize and select the letter next to which both equations are equivalent.

(A) 3x 5 = 7; 6x 10 =, 17

(B) 2x + 3 = x + 8; 3x 10 = 5

(C) 7y 3 = 4; 2y = 1

(D) 4r + 8 = r; 31 = 8

XI
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1

One of the letters does have the correct answer next to it.

Please reconsider your choice.

Multiply both sides of the equation by the (LCM) of the denominators

and then solve the derived equivalent equation using the operations

indicated.

Please return to page 175 and try question 4 again.
2

169
2

We do not agree. Did you forget to multiply the right member of the

equation by the same number that you multiplied the left member?

Please go over your work.

Please return to page 171 and try question 6 again.
2

XI
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1

The Least Craumon Denominator is the Least Common Multiple (LCM) or the

denominators and is divisible by each of the denominators. That means

that each denominator should divide into the (LCM) evenly without

any remainder.

10
The quotient is not an integer.

Your choice is, therefore, incorrect.

`Please return to page 184 and try question 3 again.
2

170

2

Do you know what you forgot to do?

4

You forgot to multiply the right side of the open sentence by the same

number that yOu multiplied the left side.

Please return to page 179 and try question 9 cigain.
2

XI



Very good. Your choice is correct.

If we examine the denominators 3 , 5 , 15 ; we note that the lowest common

denominator is 15 . Multiplying each term of the open sentence by 15 will

result in an equivalent open sentence with integral coefficients.

Thus,

CHECK:

2 3
15( -y y ) =

15(3y) 15 ( 5 Y ) =

lOy 9y = 7

15 ( ) [ D

15 ( )

y

2 3

Y 5 Y

3
3 (7) 5(7)

7

7

15

7

15

14 21 7

3 5 15

70. 63 7

15 15 15

7

15

Please proceo' to question 6 which follows.

7

15

Combine

Question 6

;+7.,p1y your knowledge to solve the open sentence,

3p 5 -r)

2
_

3

Select the letter next to the correct answer.

( A) p

(B) p

XI

2

3

23

16

8

(C) p =
23

(D) p = 9

171

2
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1

Again you failed to check your answer.

If you took the trouble to do so, you would avoid the unpleasant feeling

of being told that you are wrong.

Please return to page 188 and try question 8 again.
2

172

2

Did you check your answer?

You didn't.

Everybody can make a mistake, but the student who checks his answer finds

his mistake before his teacher finds it for him.

Please return to page 181 and try question 11 again.
2

XI
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1

You made the correct choice.

The equations are said to be equivalent if they have the same solution set.

Now, we have

2x + 3 = x + 8

x + 3 = 8

x = 5

For the second equation, we have

3x - 10 = 5

3x = 15

= 5

Both equations have the solution set {, 5) ; and are, therefore, equivalent.

Please proceed to question 2 which follows.

Question 2

Recognize and select the letter next to 'Aaich "fl .A equations are

equivalent.

(A)
3
---12

5
+ = 1 and lOy + 3y =

5
(B)

-2-

r

7
and

6r

9
= 10

(C)
3

2 and 4n + 3n = 24

(D) t
4

= 11 and 3t = 11

XI
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1

We do not agree.

The lowest common denominator of the fractional coefficients ot the given

open sentence is 6 . Start by multiplying each member by t.i 1 ts number.

Thus,

6(
3
x + 3x

-6

1 ) = 5)

Please continue.

Please return to page 182 and try question 7 again.
2

174

2

We don't agree.

To find the lowest common denominator, you have only to consider the
3

fractions LT and . Hence, to obtain integral coefficients, you

should start by multiplying the given equation by 8 .

Please retur page 187 and try question 10 again.
2

XI
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Very good. Your choice is correct.

The lowest :ommon denominator is the smallest number that is divisible by

each of the denominators. Thus, 30 is the LCD since

303

5
= 15 , = 6 , and = 5

2

To find the lowest common denominator of two numbers, we multiply them

and then divide by all the common factors they might have.

For example; in this case, we can take the first two denominators, 2

and 5 Their product is 10 . Since there is no common factor of

2 and 5 , then 10 is also their lowest common multiple.

To find the LCM of three numbers, we find the LCM of the first two and

then the LCM of that value and the third number. In this case, the LCM

of 2 and 5 is 10 ; and the LCM of 10 and 6 is the product of

10 and 6 (which is 60 ) divided by the common factor, 2 , which

is 30 Thus, 30 is the lowest common denominator of 2, 5, and 6

Now pro7eed question 4 which follows,

Question 4

Apply your knowledge to solve the open sentence,

2x _ 10

5 10 3

Select the letter next to the correct answer.

(A) x

(B) x

3

10

100

9

.(C) x
100

3

(D) None of these.

XI
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1

When there is a minus sign between two fractions, every term in the

numerator of the fraction following the minus sign is changed to its

opposite.

Please be more careful.

Please return to page 179 and try question 9 again.
2

176

2

We do not agree.

In order to change the given equation with decimal coefficients to

integral coefficients, each term must be multiplied by 100 .

Please do not forget to multiply the right side of the equation by 100 .

Pleas._! return to page 190 and try question 13 again.
2

XI



You made a mistake. We will help you get started.

The lowest common denominator the fractional coefficients is 6 .

We, therefore, multiply each term of the open sentence by this number.

Thus,

Please continue.

3p 5
6( 6(

2 3

177

1

= 6(8) Note: rWe must use the
!D property.

3( 3p - 5) 2( p ) = 48

Please return to page 171 and try question 6 again.
2

We do not ag;:ee.

177
2

To help you get started, examine the given open sentence,

x
5

(x + 2 )
12 3 2

If we multiply both members by 12 , the L C N of all of the denominators, we

will no longer have fractional coefficients. Thus,

3
12( x - --5 2) = 12 ( ) (x + )

Please reL,-cn t' page 181 and try question 11 again.

XI
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We do not agree. The difference

t
t

does not equal 3t

Remember t can be written as

t

1

Since the expression is now considered as a subtraction of fraction

problems, it becomes

which equals

4t t

4 4

3t

4

Please return to page 173 and try question 2 again.
2

178
2

Not quite. You did multiply each term of the formula by 9 and you

obtained

5(F - 32) = 9C

Please go over your work from this point on.

Please return to page 193 and try question 16 again.
2

XI



Very good. "None of these" is the correct choice.

Now, vou could have done this prc,bler in two r-7ays.

Solution 1

1

6 2 0

5x= 1

6 2 6
[ Coliec

5x
= 2 -

6 6

6x
6

x = 2

179

Solutiop, 2 Multiply each term of the given open sentence by 6 . Thu3 ,

5x 3 = 9 x 14: + 3

5x = 12 -I- x

6x = 12 c< 2: 6

2

Please procaed to question 9 which follows.

Question 9

Apply your knowledge to solve the open sentence,

Y 3 y 2

8 6

Select the letter next to the correct answer.

XI

1

(A) y is greater than - 10 but less than 0 .

(B) y = 16

(C) y = -23

(D) y = -31

179
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1

Very good. Your choice is correct. We have the open sentence,

2x 10_ =
5 10 3

The lowest common denominator of all the terms is 30 . To obtain an

equivL_ent equation with intFral coefficients, we multiply each term by

x2 10
30 ( 3-

) 30 ( )

30 ( -5-2x ) 30 (

10
) = 30 ( )

12x 3x = 100

9x = 100

100

9

[ D

[ Comb ne

9

100We now proceed to check this solution by replacing x by In the given

equation. We get

2 100 1,100 10
)10' 9 3

0 10 10

9 9 3

30 10

9 3

Hence, the left member equals the right member.

Please proceed to question 5 which follows.

180

2

Question 5

Apply your knowledge to solve the open sentence,

2 3 7

.1 37 5 15

Select the letter next to the correct answer.

(A) y = 7

(B) y
7

4

(C) y

(D) y

7

15

2

3 S.

XI



Very good. You made the correct choice.

We have to solve the open sentence,

(2x + 5)
5

1) = 1

The loesc common denominator of the fractional coefficients is S .

Multiplying both members of the equation by 8 we get,

6( 2x + 5) 5( 3x - 1) = 8 [ D

12x + 30 15x + 5 = 8 [ Collect

3x + 35 = 8 P4( - 35

3x =-27

x . 9

Check:

The left member of the open sentence will be equal to the right member if

your solution, ( x = 9) is correct. Substitute 9 in place of each

x in the original equation.

(2x + 5)
5
(3x4

- 1) = 1

5
-71.-( 23 ) 26 )

69 65 ?

/
_

.4

4

4

Please proceed to question 11 which follows.

1

1

Question 11

Apply your knowledge to solve the open sentence,

x
5 1 , 3

)- = 3 k x +
12

Select the letter next to the correct answer.

3 (C)

5 7 11) fr\ (11 13 174,

x c ' x 24' 24' 24)
(A)

(B)
( 5 r,

VI f9 11x E
1

,

3
, (D) X , ,

XI
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1

Very g:ud. You made the correct choice.

We are given the open sentence,

3p 5

2
8

The lowest common denomtharor of the fractional coefficients

We, therefore, multiply each term of the open sentence by 6 . get,

6 3P 5 - 6 ( 12
3

) = 6(8)( )

3 ( 3p 5 )
.)-P = 48 [ D

9p 15 2p = 48 [ Combine

7p 15 = 48 + 15

7p = 63 ti't ° 7

P = 9

Check: We replace the letter p by 9 .

27 5 9

3
8

2

22 9

-3-
8

11 3 8

8 8

Please proceed to question 7 which follows.

182
2

Question 7

Apply your knowledge to solve the open sentence,

x 3x - 1

S 6
5

Select the letter next to the correct answer.

(A) x = 1 (C) x = 29

(B) x = 1 (D) None of these.

XI
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1

You surprised us by making the mistake you made.

Please note that

4(y - 2) = 4y + 8

The number 4 in front of the parentheses multiplie arch term within

the parentheses.

Please return to page 179 and try question 9 again.
2

183
2

I order co obtain an equivalent equation with integral coefficincs,

it is necessary to multiply each term by 100 .

Why do we have to multiply by 100 ?

Examine the term 0.25

Please return to page 196 and try question 12 again.
2

XI
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Very good. You made the correct choice.

It is not always necessary to find the solution sets of two equations to

determine whether they are equivalent or not. If each term of an equa-

tion is multiplied by the same number, we obtain an equivalent equation.

Thus, if we multiply each term of the equation

n
-7;

n

4
2

by 12 , we get, 12( ) + 12( ) = 12(2)

4n + 3n = 24

It is important to keep in mind that the right member of the equation

must also be multiplied by the same number as the left side.

Please proceed to question 3 which follows.

184

2

Question 3

Apply your knowledge to find the least common denominator of the frac-

tional coefficients of the open sentence,

3x 5x

2 T
4

Select the letter next to the correct answer.

(A) 15 (B) 12

(C) 10 (D) 30

XI



Very gold. Yoi made the correct choice.

To solve the ol)fl sentence,

.04y + .06(2000 y) = 96

we multiply eacll term by 100 . Thus, we get

4y + 6(2000 y) = 9600 [ D.

4y + 12000 6y = 9600 [ Combine

-2y + 12000 = 9600 ce- 12,000

-2y = -2400 c(i. 2

y = 1200

.04(1200) + .06(2000 - 1200)

48 + .06( 800)

48 + 48

Check:

185

96

which is the saoe as the right member of the equation.

Please proceed to question 11: which follows.

Question 14

Apply your knowledge to solve the open sentence,

.08(4z + 5) - .03(2z 3) = .36

Select the letter next to the correct answer.

(A) ze A(1 33 31-,

s 5 ' f

j."7 15 11-\(B) z 13 ' 131

XI

1 1(C) z
2 3 4S

r 5 7
(D) 26 ' 26

185
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1

You must have made a careless error.

A likely place is in the application of the DISTRIBUTIVE PROPERTY. Please

go over your work and check your answer before making a choice.

Please return to page 181 and try question 11 again.
2

186

2

It is very important that you learn how to solve this open sentence. In a

future segment, you will be asked to do problems whose solutions will lead to

this type of equation. Let us, therefore, do a similar question together.

Solve the open sentence for x :

.06x + .04(5000 - x) = 280

We first note that the decimal coefficients are hundredths. To change these

coefficients to integers, we must, therefore, multiply by 100 .

We get,

Check:

6x + 4(5000 - x) = 28000 [ D

6x + 20000 - 4x = 28000 [ Combine

2x + 20000 = 28000 NC 20,000

2x = 8000 2

x = 4000

.06(4000) + .04(5000 - 4000)

240 + .04(1000)

240 + 40

280

This checks with the right side of the original equation.

Please return to. page 190 and try question 13 again.
2 XI



Very good. You made the correct choice.

We have to solve the open sentence,

y + 3 y

8 6

2
1

187

1

The lowest common denominator is 24 . We, therefore, multiply both members

of the equality by 24 . Thus ,

y + 3
-

y - 2
- 24 (1)24

6

3(y + 3) 4(y 2) = 24

3y + 9 - 4y + 8 .= 24

-Y + 17 = 24

= -7

Check:

[

[

[

D

D

Collect

3 y 2

-7

8

+ 3 -7

6

- 2

8

4

8

6

- 9

6

1

K - 17,(-1) --32- +
9

6
= 1
?

- 1 ?1
+ 1 = 1

2

Please proceed to question 10 which follows.

Question 10

1 = 1

Apply your knowledge to solve the open sentence,

(2x + 5)
5
(3x

4

Select the letter next to the correct answer.

XI

1) = 1

(A) x is greater than 8 , but less than 12

(B) x (- 9 , -11 , - 3)

xE {3' 19 23

3 3 3

fD None of these.

187
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Very good. Your choice is correct.
We have to solve the open sentence,

3x 1
5

6
x

We multiply each term by the lowest
coefficient which is 6 . Thus,

3x 1

common denominator

) = 6(x 5)

of the fractional

[ 1)6( ) + 6(
6

2x 3x 1 = 6x 30 [ C

5x 1 = 6x 30 0<- 6x

-x 1 = 30 0(+ 1

-x = 29 Ei(-1)

29
Check:

29 3(29) - I 29 86
3

+
6 3 6

58 86
6 +

144
6

24

and the right member of the equation is

29 5 = 24

Please proceed to question 8 which follows,

188

2

Qestion 8

Apply your knowledge to solve the open sentence,

5x 1 3 x
6 2 6

Select the letter next to the correct answer.

(A) x is more than 3 , but less than 6. (C) x = 6

(B) x = 3 (D) None of these.

XI
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1

f instead of the letter a , we used some number, say, 2 , this question

would have given you no trouble.

Don't 1.- the appearance of an extra letter disturb you. The procedure for

sllving this open sentence is the same as before. What is the lowest- common
adenominar:,r of the factional coefficients a
-Tand

3

By whar number musr. each term of the open sentence be multiplied to obtain

anregal -oeffilents7 You know the answers to these questions.

'}Q' gO

71 page 198 and try question 15 again.
2

189

2

torg -.2 do something.

1:%1J127 rig-n.2n denominators of the fractions on the left side of the

eouai-ry 75

(a + 1)(a 1)

To an equivalent equation with integral coefficients, you multiplied

the lefr side of the equality by

(a * 1) (a 1)

b,)- you didn't multiply the right side of the equality by this quantity.

Please return co page 199 and try question 17 again.
2

XI
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1

Very good. you made the correct choice. We have to rind the solution sst

of the open sentence,

3x 0.2 = 0.25 6x

To change the decimal coefficients to integral coefficients, each term mast.

be multiplied by

100(3x)

300x

900x

900x

x

100 . Thus,

100(0.2)

20

20

=

=

=

=

100(0.25)

25

25

45

45

100(6x)

600x

[

+ 600x

20.

900

Reduce
900

1E- or 0.05

CHECK:

3x - 0.2 = 0.25 - 6x

9

3(0.05) 0.2 = 0.25 6(0.05)

9

0.15 0.2 = 0.25 .30

9

.05 = .05

Please proceed to question 13 which follows.

190

2

Question 13

Apply your knowledge to solve the open sentence,

.04y + .06(2000 y) = 96

Select the letter next to the correct answer.

.(A) y E (900, 100, 1200) (C) y ( ( -240, -260, -280'

(B) y (620, 640, 660) (D) None of these.

XI



Did yo,; take a g,Jess? If .you did, it was a bad one.

Consider the formula

5
- 32) = C

as you would an open sentence with fractional coefficients, By what number

must member be multiplied so as to obtain integral coefficients?

Yes, we must multiply by 9 We get

5
9( §- ) (F - 32) = 9(C)

and 5(F - 32) = 9C

Please continue.

Please return to page 193 and try question 16 again,
2

II% e ,na zo,:entr

We do not agree. Let us refresh your memory on the rule for multiplying

two binomials at sight, Recall that

(x - a) (x b) = x
2
- ax bx + ab

and (x + a)(x + b) = x
2
+ ax + bx + ab

Thus, (x 1)(x
1 1.

2) = x2 - (1)x - (7 )x +
3 3

Please continue.

Please return to page 195 and try question 18 again,
2

XI

{D
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1

By this time you should know the procedure to follow in sol%ing an open

sencenTe wich decimal coefricients Note that 08, 03, and _36

each hundredths. You should, therefore, multiply each term by 100 to

:brain an open sentence with integral coefficients.

Please be mote careful when you remove paren-cheses and combine 111:e terms

Please return to page 185 and try question 14 again.
2

192

2

We do not agree,

In a pre'tious segme,nt, you learned how to combine fractions with difietenc

binomial denominators. Is it possible chat you nc longer remember how to

perform this operation? To combine the fractions,

a + 1 a - 1

we first find the lowest common denominator of the fractions. Since

(a + 1) and (a - 1) are relatively prime, the lowest common denominator

is the product (a + 1) (a 1) - We change each fraction to an equivalent

fraction with this denominator Thus,

x a 1

a t 1 a - 1

x a 1

a 1 a + 1

x(a - 1) x(a + 1)

(a + 1) (a 1) (a + 1) (a -

Please continue.

Please return to page 199 and try question 17 again,
2

XI



Very good You made the correct choice. We have to solve the open

sentence,

ax ax

3 5
4

193

To obtain integral coefficients, we multiply each term by 15 and get.,

- 15(ax)
30 0

3 5
= 15(4) Check: a( --a- ) a( --a- )

4

Sax

2a x

3 5

5

0 30
3ax = 60 [Combine

33
4

= 60 Cp0 2a 10 - 6

x = 60

2a
[Reduce

30

a

Please proceed to question 16 which follows.

4

1

OOOOOOOOOOOOOOOOOO 00.5 OOOOOOO OOOOOO t n

Question 16

Apply you: knowledge to solve the formula

5
(F 32) = C

for F Select the letter next to the correct answer.

(A) F = 9C + 160

(B) F =
2
(c + 32)

5

(C) F = 2- + 32
5

(D) None of these.

XI

193
2



194
1

You probably tried to change the decimal coefficients to fractions.

It is not necessary to do so.

Please note that when we multiply a decimal number by 10 the decimal

point moves one place to the right.

When we multiply a decimal number by 100 , the decimal point moves two

places to the

Thus, for example,

100(0.25) = 25

Please return to page 196 and try question 12 again.
2

194
2

We do not agree.

One of the letters roes have the correct answer next to it.

Please return to page 190 and try question 13 again.
2

XI
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1

Very good. You made the correct choice. The lowest common denominator of

the given equation,

x
a+ 1 a 1

= 2a

is (a + 1) (a 1)

To obtain an equivalent equation with integral coefficients, we multiply each

member of the equation by the lowest common denominator. Thus,

(a + 1) (a 1) [ + 1 a - 1
1- 2a(a + 1)(a 1) [ D

a

x(a 1) + x(a + 1) = 2a(a + 1) (a 1) [ D

xa x + xa + x = 2a(a
2

1) [ Collect

2ax = 2a(a
2

1) 2a

Check:

?
=

x

2a

a
2

- 1

[Factor and
reduce

a
2
- 1 a

2 -1
a + 1

+
a 1

(a - 1) + (a + 1) :?-- 2a [ Combine

2a = 2a

Please proceed to question 18 which follows.

195

2

Question 18

Apply your knowledge to solve the open sentence,

(x -
1
) (x -

1
) = (x +

1
) (x + 2) 20

3 2 3

Select the letter next to the correct answer.

(A) x is a value less than 10

(B) x is a value greater than 15

(C) x is an element of the set (.6 , .8 , 10, 14)

(D) x is less than 15 but more than 10 .

XI
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1

Very good. -rect choice. We have to Sof-- Ole open sentence,

5 1 3

12 (x

To obt:in an equivalent open sentence with integral coefficients, we multiply

both members by 12 .

12(x
5

=

12x - 5 =

12x 5 =

8x =

12(-1
3

)(x + [ D
3 2

4(x + 2) [ D

4x + 6 4,4x+ 5

11 i7 8

11

8

Check:

5

12

5

12

10

24

23
74

23
24

1

-3-(x

? 1,11

? 11

24

? 11

24

23

24

3

+ -/)

3,

f)
3

6

12

24

[

[

[

D

C

C

x

11

8

33

24

Please proceed to question 12 which follows.

196
2

Question 12

Apply your knowledge to solve the open sentence,

3x 0.2 = 0.25 - 6x

Select the letter next to the correct answer.

r 1 1
(A) x -2

' 3 '

1\

1 1 1\
(B) x 6 (10 ' 20 1001

E".4
1 1 .1.-\

(C) x E \. 4 6 8 J

(D) None of these.

XI
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"None of these" is not correct.

Use the same procedures as before LO solve an equation with fracttDnal

oeifilents-

One the letters does have the correct answer next to it

!"lease reconsider your choice.

Please return to page 193 and try question 16 again,
2.4.04444410.40000040404.1:05),Ittt

197

2

We have a different answer than you have. One of us must be wrong,

Let= see who

We will check youn answer by replacing x by a(a - 1) in the given

open sentence,

a(a 1)

a + 1
a(a - 1) a(a - 1)

(a - 1) a + 1
a

a(a - 1) + a(a + 1?
a 4' 1

2 2
- a aa 1- . a

a + 1

2a2

a + 1

But, this does not equal 2a , therefore, your choice is incorrect.

Please return to page 199 and try question 17 again,
2

Xl
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You made the correct choice. To solve the open sentence,

1

Very good.

we multiply

.08(4z

term by 100

+ 5) .03(2z - 3)

. Thus, we get

= ,36

Check:

8(4z + 5) 3(2z 3) = 36 [ D .08(-2 + 5) - .03(-1 3)

32z + 40 6z + 9 = 36 [ Combine .08 (3) - .03(-4)

26z + 49 = 36 0 -49 .24 .12

26z = -13 c< ;-26

1

.36

z
2

Please proceed to question 15 which follows.

198
2

Question 15

Apply your knowledge and solve the open sentence,

ax ax
- = 4

3 5

for x .

Select the letter next to the correct answer.

(A)

(B)

(C)

(D)

x

x

x

x

=

=

=

2

30

a

30a

15

a

XI



Very good. You made the correct choice.

The given formula is

5
(F 32)

9

D each member by 9 to obtain

coefficients. Thus,

9
5

(F 32)
9

5 (F 32)

5F 160

5F

F

F

= C

an equivalent

= 9(C)

= 9C

= 9C

= 9C + 160

160

formula

[

c

a(\.

199

1

with integral

D

+ 160

2" 5

=9-C +160
5 5

9= C + 32
5

Do you happe;1 to know what this formull tands for? It is a most Lauerescing
and useful formula. F stands for temperature in the Fahrenheit scale, and
C stands fof the temperature in the 'grade scale. In the formula of
your answer, if you were given a temne:-.cure in the Centigrade scale, you would
be able to 0.ri1 the equivalent tempera_ure in the Fahrenheit scale. Thus,

for example, the temperature in Paris, France is 30° C, then

F

F

F

=

=

=

(
2

5

54

86°

) (30) + 32

+ 32

or 86= F

Please proceed to question 17 below.

Question 17

Apply your kelowledge to solve the open sentence,

x

a + 1

x

a + 1
2a

for x

Select the letter next to the correct answer.

(A) 1 (B) x = 2a2

(C) a(a 1) (D) x = a2 1

XI
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1

We do not agree. One of the letters does have the coczect answe( oext to it.

Plea,_,e. reconsider your choice.

Return to page 196 and try question 12 again,
2

200

2

0 0 . 3 0

Very good, You made the correct choice. We have to find the solution sec of

the open sentence,

(x.
3 2

- 4 (x
3

(x 7-) 20
2

trig the binomials, we obtain,

1. .1 1 2 1
x
2
- (y) - (-Y) + x + (3) x (-1-) x t 167- 20

';'rt that x
2 1

t appears on both sides of the equation, Subtracting this

ssion from both sides, we get

Chc

)x)x ( (I-(1 1

3 '2 ) x (7 )x 20 (61

-2x - 3x = 2x + 3x -120 IC

- 5x = 5x -120 -5x

10x = -120 C..,/ -10

x = 12

1 1 1
(12 -

3
--)(12 - -) = (12 * p

1
12 20

35 23 37 25 . 120
)( ) --s )( )

6

t
805

)

6 '

805

6

XI
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Ycu have now completed this volume. Hand in your PUNCH CARD

You should have entered in your NOTEBOOK the following definition:

Io solve an open sentence where the numerical coefficlents

are fractions, we find the lowest common denominator of the

tractions and multiply each term of the open sentence by this

number,

You should now complete the rest of your HOMEWORK ASSIGNMENT

in preparation for a test on Volume 11 .

XI
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this book will have as one of its purposes the collection of data

indicating the need for revision of the material presented.

Certain typographical errors already exist and will also be corrected.

Listed below are misprints that pill affect the mathematics of the
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